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Description 

The invention relates to a biochemical analysis ap- 
paratus for analyzing liquid samples applied to chemical 
analysis slides provided with a reagent which interacts 
with a specific biochemical substance contained in the 
liquid sample, comprising: 

(a) a movement means which moves the chemical 
analysis slides along a movement path connecting 
an introduction section, from which said chemical 
analysis slides are introduced into said biochemical 
analysis apparatus, and an ejecting section into 
which said chemical analysis slides are ejected af- 
ter having been used in analyses; 

(b) a measurement means for measuring changes 
which have occurred in the reagent of a chemical 
analysis slide, said measurement means being ar- 
ranged for measuring said changes while said anal- 
ysis slides are in said movement path; 

(c) a reading means for automatically reading infor- 
mation from an information slide on which said in- 
formation is recorded, said information slide being 
shaped so that it is capable of being moved along 
said movement path in lieu of a chemical analysis 
slide, and said reading means being arranged for 
reading said information while said information slide 
is in said movement path; and 

(d) an operation means for using said information. 

Furthermore the invention relates to a method for 
correcting the results of biochemical analyses by elimi- 
nating a variation in measurement values obtained from 
said biochemical analyses, which variation is caused by 
a difference in characteristics between a plurality of 
groups of object chemical analysis slides, comprising: 

(i) creating a standard calibration curve by using 
standard chemical analysis slides and a standard 
biochemical analysis apparatus; 

(ii) storing in advance the information about said 
standard calibration curve in an object biochemical 
analysis apparatus; 

(iii) determining correction values adapted to deter- 
mine the concentration or activity of a specific bio- 
chemical substance on the basis of said standard 
calibration curve, when said biochemical analysis 
is carried out with the aid of said object chemical 
analysis slides; 

(iv) providing in adavance a recording medium 
which is independent of the object chemical analy- 
sis slides and bears the information about said cor- 



rection values; 

(v) applying liquid samples independently on said 
object chemical analysis slides containing a rea- 
s gent which interacts with a specific biochemical 
substance contained in the liquid samples and giv- 
ing rise to changes in the reagent on said object 
chemical analysis slides; 

10 (vi) measuring said changes in the reagent on said 
object chemical analysis slides in said object bio- 
chemical analysis apparatus to obtain actual meas- 
urement values; and 

15 (vii) determining from said actual measurement val- 
ues the concentration or activity of said biochemical 
substace on the basis of said standard calibration 
curve and said correction values. 

20 Particularly the invention relates to a method for 
correcting the results of biochemical analyses wherein 
errors in the analyses or a variation in values obtained 
from the analyses, which errors or variation are caused 
by a difference in characteristics between a plurality of 

25 groups of analysis media, are eliminated. Typical rea- 
sons for such errors or variation are a difference in char- 
acteristics between production lots of analysis media, 
and a difference in characteristics between groups (for 
example, packaging units) of analysis media, which 

30 have been stored for different periods. The biochemical 
analyses are carried out with analysis media containing 
a color forming reagent, which will chemically react with 
a specific biochemical substance contained in liquid 
samples, such as blood or urine,,and give rise to a 

35 change in optical density, or with analysis media con- 
taining an electrochemical sensor which will electro- 
chemically react with the biochemical substance and 
give rise to a change in current or potential. In the bio- 
chemical analyses, the liquid samples are independent- 

^0 |y applied to the analysis media, and changes in optical 
density or changes in current or potential, which chang- 
es have occurred in the analysis media, are measured. 
Thereafter, a calibration curve, which represents the re- 
lationship between the changes in optical density, or the 

45 changes in current or potential, and the concentrations 
or the activities of the biochemical substance in the liq- 
uid samples, is used in order to determine the concen- 
trations or the activities of the biochemical substance 
from the measured changes in optical density or the 

50 measured changes in current or potential. This invention 
also relates to a biochemical analysis apparatus for car- 
rying out the method for correcting the results of bio- 
chemical analyses. 

In the prior art qualitative or quantitative analyses 

55 of specific chemical constituents in liquid samples are 
conducted for various industrial purposes. Particularly, 
it is very important in biochemical and clinical fields to 
be able quantitatively to analyze certain chemical or 
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physical constituents in body fluids such as blood or 
urine. 

Recently, dry type chemical analysis slides and test 
films were developed for use in systems designed for 
performing quantitative analyses, with which systems 
the amounts of specific chemical constituents or specific 
physical constituents contained in droplets of liquid 
samples, which are applied to the chemical analysis 
slides or the test films, are determined. For example, 
film-shaped chemical analysis elements, which are to 
be used in colorimetry, and chemical analysis slides 
which accommodate them are disclosed in US-A-3 992 
158 and US-A-4 292 272. A film-shaped immunoanafy- 
sis (or immunoassay) element, which is to be used in 
fluorometry or colorimetry, and an immunoanalysis slide 
which accommodates it are disclosed in EP-A-0 051 
183. An immunoanalysis slide which is to be used in 
fluorometry or colorimetry is disclosed in US-A-4 587 
1 02. Also, ah electrolyte analysis slide comprising a pair 
of ion selective electrodes, which pair serves as an elec- 
trochemical sensor, is disclosed in US-A-4 053 381 . Ad- 
ditionally, electrolyte analysis slides for analyzing a plu- 
rality of constituents, each of which slides comprises 
several pairs of ion selective electrodes serving as elec- 
trochemical sensors, are disclosed in US-A-4 437 970 
and EP-A-0 212 612. 

It is possible to analyze liquid samples more simply 
and more quickly with methods in which analysis media 
such as chemical analysis slides and test films are used 
than with methods in which conventional wet type anal- 
yses are carried out. Therefore, it is more desirable to 
use chemical analysis slides, particularly in medical or- 
ganizations, research laboratories, or the like, where 
many samples must be analyzed, than to carry out con- 
ventional wet type analyses. 

in order to use an analysis medium, such as a 
chemical analysis slide or a test film, in the quantitative 
analysis of a chemical constituent or the like contained 
in a liquid sample, a droplet of the liquid sample is put 
on the analysis medium and is kept at a predetermined 
temperature (i.e. incubated) for a predetermined time in 
an incubator, which causes a color reaction. The anal- 
ysis medium is then exposed to light having a wave- 
length which is selected in advance. The selection of the 
wavelength depends on the specific biochemical sub- 
stances contained in the liquid sample and the constit- 
uents of a reagent contained in the analysis medium. 
Light is thus irradiated to the analysis medium, and the 
optical density is measured. The optical density de- 
pends on how much of a reaction product was formed 
by the reaction between the liquid sample and the rea- 
gent in the analysis medium. Thereafter, a calibration 
curve, which is created in advance and which repre- 
sents the relationship between the optical densities and 
the concentrations of the specific biochemical sub- 
stance in liquid samples, is used in order to determine 
the concentration ol the biochemical substance in the 
liquid sample from the optical density which was meas- 



ured. 

In order to use a chemical analysis slide comprising 
at least one pair of ion selective electrodes, which 
serves as an electrochemical sensor, in the quantitative 

s analysis of a biochemical constituent or the like con- 
tained in a liquid sample, a droplet of the liquid sample 
and a droplet of a reference liquid are respectively put 
on the ion selective electrodes and are kept at a prede- 
termined temperature (i.e. incubated) for a predeter- 

to mined time in an incubator, which causes a difference 
in potential to occur between the ion selective elec- 
trodes. The difference in potential is measured. There- 
after, a calibration curve, which is created in advance 
and which represents the relationship between the dif- 

1$ ferences in potential and the concentrations (or the ac- 
tivities) of a specific biochemical substance in the liquid 
samples, is used in order to determine the concentration 
(or the activity) of the biochemical substance in the liquid 
sample from the measured difference in potential. 

20 a biochemical analysis apparatus has also been 
proposed with which both the optical density and the 
current or the difference in potential occurring between 
at least one pair of ion selective electrodes can be meas- 
ured. 

25 A biochemical analysis apparatus of the type men- 
tioned in the beginning for analyzing liquid samples ap- 
plied to chemical analysis slides provided with a reagent 
which interacts with a specific biochemical substance 
contained in the liquid sample is known from EP-A-0 285 

30 851 on which the preamble of claim 1 is based. Accord- 
ing to this document the chemical analysis slides are 
inserted into the analysis apparatus combined in a 
group according to respective analytes to be measured, 
and an information slide is interposed between such 

35 groups for controlling by an operation means, an auto- 
matic sampler for spotting the samples on the chemical 
analysis slides so that the sampler changes to the next 
sample, when an information slide is detected. The 
chemical analysis slides and the information slides can 

40 have recorded the respective information thereon in the 
form of a bar code. 

Problems which occur with a typical example of an 
analysis conducted with the conventional technique will 
be described hereinbelow. For this analysis a colorimet- 

45 ric or fluorometric, biochemical analysis method and ap- 
paratus are used in order to measure the optical density 
of the analysts medium, which depends on how much 
of a reaction product was formed by the reaction be- 
tween a liquid sample and a reagent in the analysis me- 

50 dium. The same problems also occur with a biochemical 
analysis method and apparatus wherein an analysis 
medium provided with an electrochemical sensor is 
used in order to measure the current or the difference 
in potential occurring across the electrochemical sen- 

55 sor. 

In order to determine the concentration of a specific 
biochemical substance contained in a liquid sample with 
a biochemical analysis apparatus, it is necessary to ere- 
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ate a calibration curve in advance, which represents the 
relationship between the optical densities and the con- 
centrations of a specific biochemical substance in liquid 
samples. The optical densities are measured with an op- 
tical densitometer located in the biochemical analysis 
apparatus, fn order to create the calibration curve, the 
concentrations of the specific biochemical substance in 
a plurality of liquid samples are measured with one of 
several methods which have heretofore been estab- 
lished and which are different from the method em- 
ployed in the biochemical analysis apparatus. Thereaf- 
ter, the biochemical analysis apparatus is used in order 
independently to apply the liquid samples to analysis 
media, such as chemical analysis slides or long test 
films, and to incubate the analysis media to which the 
liquid samples have been applied. The optical densities 
are then measured which depend on how much of a re- 
action product was formed in the reaction between the 
liquid samples and the reagent in the analysis media. 
The optical densities thus measured are plotted on a 
graph with respect to the corresponding concentrations 
of the specific biochemical substance in the liquid sam- 
ples. 

Figure 8 is a graph showing an example of the cal- 
ibration curve created in the manner described above. 
In Figure 8, the optical densities measured with an op- 
tical densitometer located in the biochemical analysis 
apparatus are plotted on the vertical axis, and the con- 
centrations of the specific biochemical substance in liq- 
uid samples are plotted on the horizontal axis. The curve 
indicated by the solid line represents a calibration curve 
created in the manner described above. Even when the 
concentration of the specific biochemical substance in 
a liquid sample is 0.0, the optical density of the analysis 
medium, such as a chemical analysis slide or a test film, 
is not equal to 0.0. This is because the background den- 
sity, i.e. the optical density of the analysis medium with 
no liquid sample applied thereto, is not equal to 0.0. 

However, it often occurs that the optical density 
which is measured with an optical densitometer in the 
manner described above, cannot be directly converted 
into the concentration of a specific biochemical sub- 
stance in the liquid sample in accordance with the cali- 
bration curve. 

The aforesaid calibration curve was created with a 
biochemical analysis apparatus corrected for accuracy 
(hereinafter referred to as the "standard biochemical 
analysis apparatus") and standard analysis media. (A 
calibration curve created with a standard biochemical 
analysis apparatus and standard analysis media will 
hereinafter be referred to as a "standard calibration 
curve".) A standard calibration curve cannot be directly 
used to measure the concentration of a specific bio- 
chemical substance in a liquid sample. This is primarily 
because, even when the same liquid sample is applied 
to a plurality of analysis media, the optical densities of 
the analysis media will vary in accordance with their 
characteristics, which should be substantially the same 



but which differ. The characteristics between production 
lots of analysis media vary, and a difference in charac- 
teristics between groups (for example, packaging units) 
of analysis media which have been stored for different 
$ periods also exists. (Such differences in characteristics 
will hereinafter be referred to as the "difference in char- 
acteristics between a plurality of groups of analysis me- 
dia".) When the analysis is not required to be highly ac- 
curate, the difference in characteristics between a plu- 

10 rality of groups of analysis media can be ignored. When 
a highly accurate analysis must be conducted, the value 
of the optical density measured from an analysis medi- 
um is corrected, for example, in the manner described 
below. It is also considered that the biochemical analysis 

is apparatus, which is actually used to carry out analyses, 
will differ in characteristics from the standard biochem- 
ical analysis apparatus. (The biochemical analysis ap- 
paratus which is actually used to carry out analyses will 
hereinafter be referred to as the "object biochemical 

20 analysis apparatus".) However, the difference in char- 
acteristics between the object biochemical analysis ap- 
paratus and the standard biochemical analysis appara- 
tus will not be taken into consideration hereinbelow. This 
is because, ordinarily, errors in analyses, which are 

25 caused by the difference in characteristics between the 
object biochemical analysis apparatus and the standard 
biochemical analysis apparatus, are markedly smaller 
than errors in analyses, which are caused by the differ- 
ence in characteristics between a plurality of groups of 

30 analysis media. Additionally, the difference in character- 
istics between the object biochemical analysis appara- 
tus and the standard biochemical analysis apparatus 
can be substantially eliminated if the object biochemical 
analysis apparatus is appropriately maintained periodi- 

35 calty or daify. 

In order for the values of the optical densities meas- 
ured from analysis media to be corrected, three types 
of standard liquids containing the specific biochemical 
substance in low (L), middle (M), and high (H) concen- 

40 trations are prepared. Thereafter, a standard biochem- 
ical analysis apparatus is used in order to apply the 
standard liquids to the standard analysis media. Optical 
densities are then measured from the standard analysis 
media. In this manner, as shown in Figure 8, optical den- 

45 sities DL, DM, and DH are measured for the three types 
of standard liquids. Therefore, from the calibration curve 
(i.e. the standard calibration curve) indicated by the sol- 
id line in Figure 8, the concentrations of the specific bi- 
ochemical substance in the three types of standard liq- 

50 uids are measured as being CL, CM, and CH. It is only 
necessary for the standard liquids to be prepared so that 
they always contain their constituents in a stable state. 
The concentrations CL, CM, and CH measured in the 
manner described above need not necessarily be equal 

55 to the correct concentrations of the specific biochemical 
substance in the three types of standard liquids. There- 
after, the object biochemical analysis apparatus is used 
in order to apply the standard liquids to analysis media, 
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which are actually to be used in order to analyze liquid 
samples, and to measure the optical densities from the 
analysis media. (The analysis media which are actually 
to be used in order to analyze liquid samples will here- 
inafter be referred to as the "object analysis media*. Al- 5 
so, because the difference in characteristics between 
the object biochemical analysis apparatus and the 
standard biochemical analysis apparatus is ignored, the 
standard biochemical analysis apparatus may be used 
at this time.) In cases where optical densities DL\ DM 1 , 
and DH' are thus measured from the object analysis me- 
dia, the standard calibration curve is corrected into the 
calibration curve indicated by the broken line in Figure 
8, with which calibration curve the optical densities DL\ 
DM', and DH' are respectively converted into the con- 
centrations CL, CM, and CH. (The calibration curve 
which has thus been corrected will hereinafter be re- 
ferred to as the 'corrected calibration curve".) 

After the corrected calibration curve is created in the 
manner described above, information about the correct- 
ed calibration curve is recorded in association with the 
corresponding object analysis media. For example, the 
method described below is employed, which is equiva- 
lent to the creation of a corrected calibration curve. Spe- 
cifically, the standard calibration curve is used in order 
to measure concentrations CL\ CM', CH 1 of the specific 
biochemical substance, which correspond respectively 
to the optical densities DL', DM*, and DH' measured from 
the object analysis media. Thereafter, the concentra- 
tions CL\ CM', CH' are respectively substituted into into 
the quadratic equation ' 

C=c(C') 2 +d(C')+e (1) 

wherein C* represents the concentration of the specific 
biochemical substance, the variation in which concen- 
tration has not been corrected for, and C represents the 
concentration of the specific biochemical substance, the 
variation in which concentration has been corrected for. 40 
I n this manner, the coefficients c, d, and e are calculated. 
Information about the three coefficients is, for example, 
written on a sheet of paper, and the sheet of paper is 
packaged together with the object analysis media. In- 
formation about the standard calibration curve is stored 45 
in advance in the object biochemical analysis appara- 
tus, in which object analysis media are used in order to 
measure concentrations of the specific biochemical 
substance in liquid samples. Before object analysis me- 
dia are used in the object biochemical analysis appara- 50 
tus, the information about the coefficients c, d, and e is 
entered into the object biochemical analysis apparatus. 
Thereafter, the object biochemical analysis apparatus 
applies a droplet of a liquid sample to an object analysis 
medium, and the concentration C of the specific bio- 55 
chemical substance is measured, the variation in which 
concentration has not been corrected for. Equation (1) 
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is then used in order to calculate the corrected value of 
the concentration C of the specific biochemical sub- 
stance from the measured concentration C\ In this man- 
ner, the liquid sample can be analyzed accurately. 

The technique for correcting the standard calibra- 
tion curve in the manner described above is disclosed 
in, for example, EP-A-0 247 439 on which the preamble 
of claim 5 is based and which describes a method of the 
type mentioned in the beginning for correcting the re- 
sults of biochemical analyses. This document teaches 
that, when different calibration curves are required for 
different batches of test media (i.e. when the character- 
istics of the test media differ between groups of the test 
media), information about how the calibration curve 
should be corrected is indicated with a bar code for each 
package (or each container) of the same batch of test 
media. The bar code is recorded on the packaging ma- 
terial or on a film separate from the test media. However, 
with the disclosed technique, the calibration curve is cor- 
rected manually. Specifically, information which in- 
structs how the calibration curve is to be corrected is 
manually entered from a keyboard of the analysis appa- 
ratus in accordance with the information recorded on the 
packaging material or the film. 

In cases where the difference in characteristics be- 
tween a plurality of groups of analysis media is small 
(but is so large that the calibration curve must be cor- 
rected), the method described below is employed. The 
method will hereinbelow be described with reference to 
Figure 9. Figure 9 is an explanatory graph showing a 
different method for correcting a calibration curve. 

In Figure 9, the horizontal axis of the graph repre- 
sents concentrations C1 of the specific biochemical sub- 
stance, which were measured with a conventional anal- 
ysis system other than the biochemical analysis appa- 
ratus. The vertical axis represents concentrations C2 of 
the specific biochemical substance, which were meas- 
ured with the biochemical analysis apparatus. The solid 
line represents the relationship between the concentra- 
tions C1 and the concentrations C2, which concentra- 
tions C2 were measured with the standard biochemical 
analysis apparatus and the standard analysis media. In 
cases where the standard calibration curve was created 
accurately, C2=C1, i.e. the solid line takes on the form 
of a straight line which passes through the origin of the 
graph and has a slope equal to 1 .0. The broken tine rep- 
resents the relationship between the concentrations C1 
and the concentrations C2, which concentrations C2 
were measured with the object biochemical analysis ap- 
paratus and the object analysis media. (Because the dif- 
ference in characteristics between the object biochem- 
ical analysis apparatus and the standard biochemical 
analysis apparatus is ignored, the standard biochemical 
analysis apparatus may be used in lieu of the object bi- 
ochemical analysis apparatus.) Because the difference 
in characteristics is present between a plurality of 
groups of analysis media, the broken line takes on the 
form of a straight line expressed as 
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C2=p.CI+q 



(2) 



In cases where the difference in characteristics between 
a plurality of groups of analysis media is small, instead 
of the information about the coefficients c, d, and e being 
recorded, information about the coefficients p and q is 
recorded in association with the corresponding object 
analysis media. When the object analysis media are 
used in the object biochemical analysis apparatus in or- 
der to analyze liquid samples, values obtained from the 
analyses are corrected with the coefficients p and q. In 
this manner, the liquid samples can be analyzed accu- 
rately. 

Heretofore, an operator of the object biochemical 
analysis apparatus has had manually to input the infor- 
mation about the coefficients c, d, and e or the informa- 
tion about the coefficients p and q from a keyboard, or 
the like, into the object biochemical analysis apparatus. 
Therefore, a problem often occurs because incorrect in- 
formation is entered by mistake into the object biochem- 
ical analysis apparatus, and incorrect results of analy- 
ses are obtained from the object biochemical analysis 
apparatus. Even when this problem occurs, it is not easy 
to recognize that the problem has occurred. Additionally, 
the manual input of the information is troublesome. 

The method described below has been suggested 
for eliminating these problems. For example, a bar code, 
which represents the information about the coefficients 
c, d, and e or the information about the coefficients p 
and q, is recorded on each object analysis medium. Al- 
so, a barcode reader is located in the object biochemical 
analysis apparatus. After the analysis medium is put into 
the object biochemical analysis apparatus, the bar code 
is automatically read from the analysis medium by the 
bar code reader and entered into the object biochemical 
analysis apparatus. 

In general, so that the analysis media can be pro- 
duced efficiently, a sheet or a tape having a large area, 
from which a large number of analysis media are to be 
produced, is prepared and stored. When the analysis 
media are produced from the sheet or the tape, the 
sheet or the tape is slit and cut into a plurality of pieces. 
The pieces are then inserted into slide mounts (or slide 
frames) and subjected to processes such as aging. In 
this manner, the analysis media are completed. The sin- 
gle sheet or the single tape, from which a large number 
of analysis media are produced, constitutes a single pro- 
duction lot. If the production lot exhibited approximately 
uniform characteristics during the production process 
and little change in characteristics during storage, and 
if the processes, such as the aging, of the pieces cut 
from the sheet or the tape were carried out under exactly 
the same conditions, it would be possible to employ the 
method described below. Specifically, in order to allow 
the coefficients c, d, and e or the coefficients p and q to 
be determined, a small number of pieces are slit and cut 
from the sheet or the tape. The pieces are then inserted 



into mounts and subjected to processes such as aging. 
A small number of analysis media thus produced are 
then used in order to determine the coefficients c, d, and 
e or the coefficients p and q. Thereafter, the information 

5 about the coefficients c, d, and e or the information about 
the coefficients p and q is recorded on many mounts. 
The remaining part of the sheet or the tape is then slit 
and cut into pieces. The pieces thus obtained are insert- 
ed into the mounts, on which the information about the 

10 coefficients c, d, and e or the information about the co- 
efficients p and q has been recorded. The pieces which 
have been inserted into the mounts are then subjected 
to processes such as aging, in this manner, it would be 
possible to produce the analysis media on which the in- 

15 formation about the coefficients c, d, and e or the infor- 
mation about the coefficients p and q has been record- 
ed. 

However, actually, some types of analysis media 
have a high sensitivity, and their characteristics easily 

20 change due to ambient temperature and humidity, and 
due to solvents, or the like, which are contained in the 
ambient air. For analysis media having a high sensitivity, 
the problem described below occurs. Specifically, the 
coefficients c, d, and e or the coefficients p and q are 

25 determined for analysis media having a high sensitivity 
in the manner described above, and the information 
about the coefficients is recorded on the mounts. There- 
after, the pieces cut from the sheet or the tape, from 
which such analysis media are produced, are inserted 

30 into the mounts, and subjected to processes such as 
aging. In the course of such analysis media being pro- 
duced, the characteristics thereof become different from 
the characteristics of the analysis media, which were 
used in order to determine the coefficients c, d, and e 

35 or the coefficients p and q. Such a difference in charac- 
teristics is caused by, for example, a small difference in 
the conditions, under which the sheet or the tape was 
stored, and particularly by a small difference in the con- 
ditions under which the pieces inserted into the mounts 

40 were aged. Also, a high cost and considerable labor are 
required to prepare in advance the mounts on which the 
information about the coefficients c, d, and e or the in- 
formation about the coefficients p and q has been re- 
corded. 

45 In order to solve these problems, the method de- 
scribed below has been suggested. Specifically, mounts 
on which no information about the coefficients has been 
recorded are prepared. Pieces cut from the sheet or the 
tape are then inserted into the mounts and subjected to 

50 processes such as aging. Thereafter, the coefficients c, 
d, and e or the coefficients p and q are determined from 
the analysis media thus produced, and the information 
about the coefficients are printed on the mounts of the 
analysis media. 

55 However, analysis media having a high sensitivity 
are easily affected by a solvent contained in the printing 
ink, and the solvent causes the characteristics of the 
analysis media to change. 
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A method wherein the information about the coeffi- 
cients c, d, and e or the information about the coeffi- 
cients p and q is printed on labels and the labels are 
adhered to the mounts of the analysis media might also 
be considered. However, with this method, there is the 
risk of the analysis media being adversely affected by 
the adhesive which is used to adhere the labels to the 
mounts. 

As described above, information about the coeffi- 
cients c, d, and e or information about the coefficients p 
and q is necessary in order to correct the results of bio- 
chemical analyses. Additionally, other information, such 
as the name of the biochemical substance which is to 
be analyzed with the analysis media, is necessary in or- 
der to specify the analysis media. On the other hand, 
the mounts of the analysis media are used primarily for 
the purpose of supporting the analysis media. When a 
bar code, or the like, is recorded on a mount, the area 
over which the bar code, or the like, can be recorded is 
limited, and the bar code, or the like, must be recorded 
accurately. Therefore, a limitation is imposed on the 
amount of the information (for example, the number of 
code digits representing the information) which can be 
recorded on the mount. For this reason, a problem oc- 
curs in that there is not enough space to record the in- 
formation necessary for correcting the results of the bi- 
ochemical analyses (such as the information about the 
coefficients c, d, and e or the information about the co- 
efficients p and q). For example, when the information 
about the coefficients c, d, and e is to be recorded in 
order to cope with large differences in characteristics 
between production lots of the analysis media, it is nec- 
essary for the code to have 12 digits (i.e. 4 digits X 3). 
Even when the differences between production tots of 
the analysis media are small and information about the 
coefficients p and q is to be recorded, it is necessary for 
the code to have, for example, 4 digits (i.e. 2 digits X 
2). It is difficult to record such a large amount of infor- 
mation on a mount, or the like, together with the other 
necessary information, such as the name of the bio- 
chemical substance. 

SUMMARY OF THE INVENTION 

The primary object of the present invention is to pro- 
vide a method for correcting the results of biochemical 
analyses wherein problems accompanying the printing, 
or the like, of information on slide mounts (or slide 
frames) of analysis media, or the like, are eliminated. 

Another object of the present invention is to provide 
a method for correcting the results of biochemical anal- 
yses wherein, even when analysis media having a high 
sensitivity are used, correction values to be used in or- 
der to correct the results of biochemical analyses are 
recorded so that it is clear which correction values cor- 
respond to which analysis media. 

A further object of the present invention is to provide 
a biochemical analysis apparatus for carrying out the 



method for correcting the results of biochemical analy- 
ses. 

A still further object of the present invention is to 
provide a correction value recording medium on which 
5 the information about correction values to be used in or- 
der to correct the results of biochemical analyses is re- 
corded. 

The specific object of the present invention is to 
eliminate the problems occurring when information 

to about correction values to be used in order to correct 
the results of biochemical analyses is manually entered 
from a keyboard, or the like, into a biochemical analysis 
apparatus, which often results in incorrect information 
being entered by mistake, and to eliminate the manual 

*s operation for entering the information about correction 
values, which operation is troublesome. 

The above objects of the present invention are 
achieved by a biochemical analysis apparatus accord- 
ing to the preamble of claim 1 which is characterized in 

20 that 



(1) a storage means is provided which stores infor- 
mation about a predetermined standard calibration 
curve which represents the relationship between 
values measured by a standard biochemical analy- 
sis apparatus and concentrations or activities of the 
specific biochemical substance in the liquid sample; 
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(2) said reading means being adapted for inputting 
information about correction values to be used to- 
gether with said predetermined calibration curve for 
determining the concentration or activity of the spe- 
cific biochemical substance in the liquid sample 
from said measurement values obtained with the 
aid of said analysis slides; 

(3) said information slide being a correction slide 
carrying said correction values recorded thereon as 
said information; 

(4) a correction means and said operation means 
being provided for using said correction values and 
for determining from said measurement values the 
concentration or activity of the specific biochemical 
substance in the liquid sample, with said correction 
means being arranged for correcting said predeter- 
mined calibration curve on the basis of said correc- 
tion values into a corrected calibration curve suita- 
ble for determining said concentrations or activities 
from the measurement values obtained with the aid 
of said chemical analysis slides, and said operation 
means being arranged for using said corrected cal- 
ibration curve to determine the concentration or ac- 
tivity of the specific biochemical substance from 
said measurement values. 

Furthermore the above objects of the present inven- 
tion are achieved by a method according to the pream- 
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ble of claim 5 which is characterized in that 

(1) a correction slide, which belongs to a group of 
object chemical analysis slides having the same lot 
number, is used as said recording medium which 
bears information about said correction values; 

(2) said information about said correction values is 
automatically read by a reading means from said 
correction slide in the course of a biochemical anal- 
ysis; and 

(3) creating a corrected calibration curve from said 
standard calibration curve and said correction val- 
ues, and using said corrected calibration curve to 
determine the concentration or activity of the spe- 
cific biochemical substance from said actual meas- 
urement values obtained with the aid of said object 
chemical analysis slides. 

Further developments of the invention are defined 
in the dependent claims. 

Embodiments of the invention are as follows: 
The present invention provides a first biochemical 
analysis apparatus wherein droplets of liquid samples 
are independently applied (by spotting or putting) to 
analysis media containing a reagent or an electrochem- 
ical sensor, which will interact with a specific biochemi- 
cal substance (an analyte) contained in the liquid sam- 
ples and give rise to changes in the analysis media, the 
changes which have occurred in the analysis media are 
measured, and thereafter a calibration curve, which rep- 
resents the relationship between values thus measured 
and concentrations or activities of the specific biochem- 
ical substance in the liquid samples, is used in order to 
determine the concentrations or the activities of the spe- 
cific biochemical substance from the values thus meas- 
ured, wherein the improvement comprises the 
provision of: 

i) a movement means which moves analysis media 
along a movement path connecting an introducing 
section, from which analysis media are introduced 
into said biochemical analysis apparatus, and an 
ejecting section into which analysis media, after 
they have been used in analyses, are ejected from 
said biochemical analysis apparatus, 

ii) a measurement means for measuring changes, 
which have occurred in analysis media, while the 
analysis media are present in said movement path, 

iii) a storage means which stores information about 
said calibration curve, 

iv) a reading means for reading information about 
correction values, which are to be used in order to 
correct said calibration curve into a calibration curve 
suitable for analysis media used in the analyses, 
from a correction value recording medium on which 
said information about said correction values has 



been recorded, 

v) a correction means for correcting said calibration 
curve, which is represented by the information read 
from said storage means, on the basis of said cor- 

5 rection values which are represented by the infor- 
mation read from said correction value recording 
medium, and 

vi) an operation means which uses the corrected 
calibration curve in order to determine the concen- 

10 tration or the activity of the specific biochemical sub- 
stance in a liquid sample from the value measured 
by said measurement means. 

The present invention also provides a second bio- 
is chemical analysis apparatus wherein the first biochem- 
ical analysis apparatus in accordance with the present 
invention is modified in such a way that said reading 
means reads information about correction values from 
a correction value recording medium, which is shaped 
20 so that it is capable of being moved along said move- 
ment path in lieu of an analysis medium, while said cor- 
rection value recording medium is present in said move- 
ment path 

The present invention further provides a third bio- 
25 chemical analysis apparatus wherein the first or second 
biochemical analysis apparatus in accordance with the 
present invention is modified in such a way that said 
reading means reads information about correction val- 
ues from a correction value recording medium and 
30 reads information, which gives specifics about analysis 
media corresponding to a correction value recording 
medium and which is recorded on the correction value 
recording medium together with the information about 
correction values, 

35 

a second reading means is provided which reads 
information from the analysis media while they are 
present in said movement path, said information 
giving specifics about a correction value recording 

40 medium corresponding to analysis media and being 
recorded on the analysis media, and 
a judgment means is provided which judges wheth- 
er the information, which gives specifics about anal- 
ysis media corresponding to a correction value re- 

45 cording medium and which has been read with said 
first reading means, and the information, which 
gives specifics about a correction value recording 
medium corresponding to analysis media and which 
has been read with said second reading means, 

50 correspond or do not correspond to each other. 

The present invention still further provides a fourth 
biochemical analysis apparatus wherein the third bio- 
chemical analysis apparatus in accordance with the 
55 present invention is modified in such a way that said first 
reading means reads information about correction val- 
ues and information, which gives specifics about anal- 
ysis media corresponding to a correction value record- 
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ing medium, from a correction value recording medium, 
which is shaped so that it is capable of being moved 
along said movement path in lieu of an analysis medium, 
while said correction value recording medium is present 
in said movement path. 

The present invention also provides a fifth biochem- 
ical analysis apparatus wherein the fourth biochemical 
analysis apparatus in accordance with the present in- 
vention is modified in such a way that said first reading 
means also serves as said second reading means and 
reads information, which gives specifics about a correc- 
tion value recording medium corresponding to analysis 
media and which is recorded on the analysis media, 
from the analysis media while they are present in said 
movement path. 

The present invention further provides a first meth- 
od for correcting the results of biochemical analyses 
wherein a variation in values obtained from biochemical 
analyses, which is caused by a difference in character- 
istics between a plurality of groups of analysis media, is 
eliminated in biochemical analyses in which droplets of 
liquid samples are independently applied to analysis 
media containing a reagent or an electrochemical sen- 
sor, which will interact with a specific biochemical sub- 
stance contained in the liquid samples and give rise to 
changes in the analysis media, the changes which have 
occurred in the analysis media are measured, and 
thereafter a calibration curve, which represents the re- 
lationship between the values thus measured and the 
concentrations or activities of the specific biochemical 
substance in the liquid samples, is used in order to de- 
termine the concentrations or the activities of the spe- 
cific biochemical substance from the values thus meas- 
ured, 

the method for correcting the results of biochem- 
ical analyses comprising the steps of: 

i) creating a predetermined calibration curve which 
is used in the course of determining the concentra- 
tions or the activities of the specific biochemical 
substance in the liquid samples from biochemical 
analyses which are carried out with analysis media 
having predetermined characteristics, 

ii) determining correction values for correcting said 
predetermined calibration curve in order to deter- 
mine the concentrations or the activities of the spe- 
cific biochemical substance in the liquid samples 
from biochemical analyses which are carried out 
with analysis media having different characteristics 
from said analysis media having predetermined 
characteristics, 

iii) recording the information about said correction 
values on a correction value recording medium 
which is independent of the analysis media, 

iv) storing the information about said predetermined 
calibration curve in the storage means of the first or 
second biochemical analysis apparatus in accord- 
ance with the present invention, and 



v) in the course of using the biochemical analysis 
apparatus in order to determine the concentrations 
or the activities of the specific biochemical sub- 
stance in the liquid samples, causing the reading 
5 : means of the biochemical analysis apparatus to 
read the information about said correction values 
from said correction value recording medium. 

The present invention still further provides a second 

io method for correcting the results of biochemical analy- 
ses wherein a variation in values obtained from bio- 
chemical analyses, which is caused by a difference in 
characteristics between a plurality of groups of analysis 
media, is eliminated in biochemical analyses in which 

f5 droplets of liquid samples are independently applied to 
analysis media containing a reagent or an electrochem- 
ical sensor, which will interact with a specific biochemi- 
cal substance contained in the liquid samples and give 
rise to changes in the analysis media, the changes 

20 which have occurred in the analysis media are meas- 
ured, and thereafter a calibration curve, which repre- 
sents the relationship between values thus measured 
and concentrations or activities of the specific biochem- 
ical substance in the liquid samples, is used in order to 

25 determine the concentrations or the activities of the spe- 
cific biochemical substance from the values thus meas- 
ured, 

the method for correcting the results of biochem- 
ical analyses comprising the steps of: 

30 

i) creating a predetermined calibration curve which 
is used in the course of determining the concentra- 
tions or the activities of the specific biochemical 
substance in the liquid samples from biochemical 

35 analyses which are carried out with analysis media 
having predetermined characteristics, 

ii) determining correction values for correcting said 
predetermined calibration curve in order to deter- 
mine the concentrations or the activities of the spe- 

40 cific biochemical substance in the liquid samples 
from biochemical analyses which are carried out 
with analysis media having different characteristics 
from said analysis media having predetermined 
characteristics, 

45 iij) recording the information about said correction 
values on a correction value recording medium 
which is independent of the analysis media, 
iv) recording the information, which gives specifics 
about a correction value recording medium corre- 

50 sponding to analysis media, on the analysis media, 
and recording the information, which gives specifics 
about analysis media corresponding to a correction 
value recording medium, on the correction value re- 
cording medium, 

55 v) storing the information about said predetermined 
calibration curve in the storage means of the third, 
fourth, or fifth biochemical analysis apparatus in ac- 
cordance with the present invention, 
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vi) causing the reading means of the biochemical 
analysis apparatus to read the information about 
said correction values and the information, which 
gives specifics about analysis media corresponding 
to a correction value recording medium, from said 
correction value recording medium, and 

vii) thereafter using the biochemical analysis appa- 
ratus in order to determine the concentrations or the 
activities of the specific biochemical substance in 
the liquid samples. 

The present invention also provides a correction 
value recording medium for use in the second, fourth, 
or fifth biochemical analysis apparatus in accordance 
with the present invention, the correction value record- 
ing medium being shaped so that it is capable of being 
moved along said movement path in the biochemical 
analysis apparatus in lieu of an analysis medium. 

The term "group of analysis media" as used herein 
means a group of analysis media which can be regarded 
as having the same performance with respect to the re- 
quired accuracy of analyses or the like. By way of ex- 
ample, the term "group of analysis media" as used here- 
in means a production lot of analysis media. 

The term "correction means for correcting a calibra- 
tion curve which is represented by the information read 
from a storage means" as used herein means a correc- 
tion means which substantially corrects a calibration 
curve. Also, the term "operation means which uses a 
corrected calibration curve in order to determine the 
concentration or the activity of a specific biochemical 
substance in a liquid sample from the value measured 
by a measurement means" as used herein means an 
operation means which carries out an operation in order 
to determine the correct concentration or activity of a 
specific biochemical substance in a liquid sample on the 
basis of a calibration curve which has been substantially 
corrected. For example, the calibration curve need not 
necessarily be corrected by itself, and the correction 
means and the operation means may be constituted so 
that a concentration C of a specific biochemical sub- 
stance measured from the calibration curve is converted 
into a correct concentration C in accordance with Equa- 
tion (1). 

In major embodiments of the first to fifth biochemical 
analysis apparatuses in accordance with the present in- 
vention, the reading means is located facing the move- 
ment path, along which the analysis media are moved, 
as in the second, fourth, and fifth biochemical analysis 
apparatuses in accordance with the present invention. 
However, in the first and third biochemical analysis ap- 
paratuses in accordance with the present invention, the 
reading means need not necessarily be associated with 
the movement path, but may be located on the side out- 
ward from the biochemical analysis apparatus. In such 
cases, the correction value recording medium need not 
necessarily be shaped so that it is capable of being 
moved along the movement path in lieu of an analysis 



medium. As disclosed in European Patent No. 
0,247, 439A, correction values may be recorded on an 
outer surface of a package or a container of analysis 
media. 

5 How a calibration curve is corrected will hereinbe- 
low be described for cases wherein the concentration of 
a biochemical substance in a liquid sample is deter- 
mined. In cases where the activity of a biochemical sub- 
stance in a liquid sample is to be determined, a calibra- 
te lion curve can be corrected in the same manner as the 
calibration curve for the concentration. The activity is de- 
termined mainly when the biochemical substance which 
is to be analyzed is an enzyme. However, the term "ac- 
tivity* as used herein also embraces the activity which 

is is determined when the constituent which is to be ana- 
lyzed is an electrolyte (which is ionized into, for example, 
Na + ions, K + ions, CI* ions, or carbonate ions). Also, the 
term "analysis media" as used herein embraces analy- 
sis media which are provided with hydrophilic polymer 

20 binder layers and which contain no reagent in the narrow 
sense. One example of such analysis media is a sheet- 
like, integral type, multi-layer analysis element, as dis- 
closed in US-A-4 337 222. The multi-layer analysis ele- 
ment is used to determine concentrations of hemoglobin 

25 and comprises a transparent support material, a gelatin 
layer and a fabric spreading layer, which layers are over- 
laid in this order on the transparent support material. 
The biochemical analysis apparatuses, the methods for 
correcting the results of biochemical analyses, and the 

30 correction value recording medium in accordance with 
the present invention are applicable also when the con- 
centration or the activity of a chemical substance other 
than biochemical substances is determined. Therefore, 
the term "biochemical substance" as used herein should 

35 be interpreted in a broad sense and embraces a chem- 
ical substance. 

With the first method for correcting the results of bi- 
ochemical analyses in accordance with the present in- 
vention, the predetermined calibration curve is created, 

40 and correction values for correcting the predetermined 
calibration curve are determined. The information about 
the correction values is recorded with a bar code, or the 
like, on a correction value recording medium which is 
independent of the analysis media, such as a card pack- 

45 aged together with the analysis media, or a box used to 
package the analysis media. Therefore, it is possible to 
eliminate the problems which occur when the informa- 
tion about the correction values is printed in advance on 
a mount, or the like, which constitutes an analysis me- 

50 dium. It is also possible to eliminate the problems which 
occur when the information about the correction values 
is printed on an analysis medium or the mount thereof 
after the analysis medium has been completed (for ex- 
ample, after the analysis medium has been inserted into 

55 the amount), or when a label, on which the information 
about the correction values has been printed, is adhered 
to the analysis medium or the mount thereof after the 
analysis medium has been completed. 
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In the first method for correcting the results of bio- 
chemical analyses, the concentration of the specific bi- 
ochemical substance is determined with the first or sec- 
ond biochemical analysis apparatus in accordance with 
the present invention. In the course of the concentration 
of the specific biochemical substance being determined 
with the biochemical analysis apparatus, the information 
about the correction values is read with the reading 
means of the biochemical analysis apparatus from the 
correction value recording medium. Therefore, it is pos- 
sible to eliminate the problems occurring because the 
information about correction values is manually entered 
from a keyboard, or the like, into a biochemical analysis 
apparatus, which often results in incorrect information 
being entered by mistake. It is also possible to eliminate 
the manual operation for entering the information about 
correction values, which operation is troublesome. 

No limitation is imposed on whether the information 
about the correction values is read from the correction 
value recording medium before or after the optical den- 
sity is measured from the analysis medium to which a 
liquid sample has been applied. It is only necessary for 
the information about the correction values to be read 
before the concentration of the specific biochemical 
substance is ultimately determined. 

With the first biochemical analysis apparatus in ac- 
cordance with the present invention, the measurement 
means measures the optical density from the analysis 
medium to which a liquid sample has been applied. The 
storage means stores the predetermined calibration 
curve. The reading means reads the information about 
the correction values from the correction value record- 
ing medium, and the correction means corrects the pre- 
determined calibration curve. Also, the operation means 
uses the corrected calibration curve in order to deter- 
mine the concentration of the specific biochemical sub- 
stance in the liquid sample from the optical density 
measured with the measurement means. Therefore, 
with the first biochemical analysis apparatus in accord- 
ance with the present invention, the first method for cor- 
recting the results of biochemical analyses in accord- 
ance with the present invention can be carried out in or- 
der accurately to analyze liquid samples. Also, because 
the first biochemical analysis apparatus in accordance 
with the present invention is provided with the reading 
means, it can eliminate the problems which accompany 
the manual operation for entering the information about 
correction values. 

With the second biochemical analysis apparatus in 
accordance with the present invention, the first bio- 
chemical analysis apparatus in accordance with the 
present invention is modified so that the correction value 
recording medium in accordance with the present inven- 
tion is used, and the reading means reads the informa- 
tion about the correction values from the correction val- 
ue recording medium while the correction value record- 
ing medium is present in the movement path. Therefore, 
with the second biochemical analysis apparatus in ac- 



cordance with the present invention, the same effects 
as with the first biochemical analysis apparatus in ac- 
cordance with the present invention are obtained. Addi- 
tionally, the second biochemical analysis apparatus in 
5 accordance with the present invention can be operated 
easily without a particular manual operation being re- 
quired to correct the results of biochemical analyses. 

With the second method for correcting the results 
of biochemical analyses in accordance with the present 

10 invention, the first method for correcting the results of 
biochemical analyses in accordance with the present in- 
vention is modified so that the information, which gives 
specifics about a correctbn value recording medium 
corresponding to analysis media, is recorded on the 

15 analysis media, and the information, which gives spe- 
cifics about analysis media corresponding to a correc- 
tion value recording medium, is recorded on the correc- 
tion value recording medium. The reading means of the 
third, fourth, or fifth biochemical analysis apparatus in 

20 accordance with the present invention reads the infor- 
mation about the correction values and the information, 
which gives specifics about analysis media correspond- 
ing to a correction value recording medium, from the cor- 
rection value recording medium. Concentrations of the 

25 specific biochemical substance in liquid samples are 
then determined with the third, fourth, or fifth biochemi- 
cal analysis apparatus in accordance with the present 
invention. The third, fourth, and fifth biochemical analy- 
sis apparatuses in accordance with the present inven- 

30 tion are provided with the second reading means, which 
reads information from the analysis media while they are 
present in the movement path, said information giving 
specifics about a correction value recording medium 
corresponding to analysis media and being recorded on 

35 the analysis media. The biochemical analysis apparatus 
is also provided with the judgment means, which judges 
whether the correction value recording medium, from 
which the information about the correction values has 
been read with the first reading means, and the analysis 

40 media, from which the information giving specifics about 
a correction value recording medium corresponding to 
analysis media has been read with the second reading 
means, correspond or do not correspond to each other. 
Therefore, with the second method for correcting the re- 

^5 suits of biochemical analyses in accordance with the 
present invention, the same effects as with the first 
method, for correcting the results of biochemical analy- 
ses in accordance with the present invention are ob- 
tained. Also, when the information about correction va!- 

50 ues is read from a correction value recording medium, 
which does not correspond to the analysis media being 
used in biochemical analyses, a warning can be issued 
or the operation of the biochemical analysis apparatus 
can be stopped in order to prevent incorrect results from 

55 being obtained from the biochemical analyses, and to 
prevent the problems accompanying incorrect biochem- 
ical analyses from occurring. 

The third biochemical analysis apparatus in accord- 
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ance with the present invention carries out the second 
method for correcting the results of biochemical analy- 
ses in accordance with the present invention: Therefore, 
with the third biochemical analysis apparatus in accord- 
ance with the present invention, the same effects as with s 
the first biochemical analysis apparatus in accordance 
with the present invention can be obtained. Additionally, 
biochemical analyses can be prevented from being car- 
ried out with a correction value recording medium and 
analysis media which do not correspond to each other. io 
Therefore, it is possible to prevent incorrect results from 
being obtained from the biochemical analyses, and to 
prevent the analysis media from being used uselessly. 

With the fourth biochemical analysis apparatus in 
accordance with the present invention, the third bio- J5 
chemical analysis apparatus in accordance with the 
present invention is modified so that the correction value 
recording medium in accordance with the present inven- 
tion is used, and the first reading means reads the in- 
formation about the correction values and information, 20 
which gives specifics about analysis media correspond- 
ing to a correction value recording medium, from the cor- 
rection value recording medium while the correction val- 
ue recording medium is present in the movement path. 
Therefore, with the fourth biochemical analysis appara- 25 
tus in accordance with the present invention, the same 
effects as with the third biochemical analysis apparatus 
in accordance with the present invention are obtained. 
Additionally, the fourth biochemical analysis apparatus 
in accordance with the present invention can be oper- 30 
ated easily without a particular manual operation being 
required to correct the results of biochemical analyses. 

With the fifth biochemical analysis apparatus in ac- 
cordance with the present invention, the fourth biochem- 
ical analysis apparatus in accordance with the present 35 
invention is modified in such a way that the first reading 
means also serves as the second reading means. 
Therefore, with the fifth biochemical analysis apparatus 
in accordance with the present invention, the same ef- 
fects as with the fourth biochemical analysis apparatus *o 
in accordance with the present invention can be ob- 
tained. Additionally, the cost of the biochemical analysis 
apparatus can be kept low, and the biochemical analysis 
apparatus can be kept small in size. 

The correction value recording medium in accord- 45 
ance with the present invention is shaped so that it is 
capable of being moved along the movement path of the 
analysis media in the biochemical analysis apparatus in 
lieu of an analysis medium. By way of example, the cor- 
rection value recording medium may have approximate- so 
ly the same shape as an analysis medium. Therefore, 
accurate biochemical analyses can be carried out easily 
when the correction value recording medium is used in 
the second, fourth, or fifth biochemical analysis appara- 
tus in accordance with the present invention. Also, the ss 
correction value recording medium is separate from the 
analysis media. Accordingly, the material of the correc- 
tion value recording medium can be selected from those 



which enable clear and accurate printing, and a large 
amount of information can be recorded on the correction 
value recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view showing a correction 
slide which is an embodiment of the correction val- 
ue recording medium in accordance with the 
present invention, 

Figure 2 is a perspective view showing a chemical 
analysis slide which is an example of an analysis 
medium, 

Figure 3 is a perspective view showing an embod- 
iment of the biochemical analysis apparatus in ac- 
cordance with the present invention, 
Figure 4 is a plan view showing the major part ol 
the biochemical analysis apparatus shown in Figure 
3, with a housing thereof being omitted, 
Figure 5 is a sectional front view taken along line I- 

I of Figure 4, 

Figure 6 is a sectional side view taken along line II- 

II of Figure 4, 

Figure 7 is a block diagram showing how signals 
are processed in the biochemical analysis appara- 
tus shown in Figure 3, 

Figure 8 is an explanatory graph showing how a cal- 
ibration curve is corrected, and 
Figure 9 is an explanatory graph showing another 
method for correcting a calibration curve. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will hereinbelow be de- 
scribed in further detail with reference to the accompa- 
nying drawings. 

Figure 1 shows a correction slide 1 which is an em- 
bodiment of the correction value recording medium in 
accordance with the present invention. The correction 
slide 1 has the same outer dimensions as a chemical 
analysis slide 2 shown in Figure 2, and a bar code 1a is 
printed on the correction slide 1. The correction slide 1 
is constituted of a material suitable for having a bar code 
1a printed thereon. Therefore, even thin lines can be 
printed clearly and precisely. By way of example, six dig- 
its of a code are printed on the correction slide 1. The 
bar code 1a comprising six digits represents correction 
values, which are used to correct the standard calibra- 
tion curve indicated by the solid line in Figure 8 into a 
calibration curve suitable for a group of chemical anal- 
ysis slides 2, 2, ... Also, in this embodiment, the bar code 
1a represents the lot number of the chemical analysis 
slides 2, 2, ... corresponding to the correction slide 1. By 
way of example, information about the coefficients p and 
q described above is printed on the correction slide 1 
and represents information about the correction values. 
The coefficients p and q are determined in the manner 



12 



23 



EP 0 383 322 B1 



24 



described above. The manufacturer who produces the 
chemical analysis slides 2, 2, ... determines the correc- 
tion values, prints the information about the correction 
values on the correction slide 1, and supplies the cor- 
rection slide 1 with the chemical analysis slides 2, 2, ... s 
to a user. 

Figure 2 shows the chemical analysis slide 2 which 
is an example of an analysis medium. 

With reference to Figure 2, the chemical analysis 
slide 2 comprises a mount 2b having an opening 2c, io 
through which a droplet of a liquid sample, such as blood 
or urine, is to be applied, and a film-shaped chemical 
analysis element 2d which is inserted in the mount 2b 
and which will undergo a color reaction with a specific 
biochemical substance contained in a liquid sample. 
(The film-shaped chemical analysis element 2d will 
hereinafter be often referred to as the film 2d.) A bar 
code 2a is printed on the mount 2b of the chemical anal- 
ysis slide 2. The bar code 2a comprises four digits which 
represent the name of the biochemical substance to be 20 
analyzed with the chemical analysis slide 2, and the lot 
number of the chemical analysis slide 2. The primary 
purpose of the mount 2b is to support the film 2d, and 
very thin lines cannot be printed on the mount 2b. There- 
fore, only four digits of code are recorded on the mount 25 
2b. The film 2d is very sensitive, and ambient conditions, 
such as the ambient temperature and humidity, and the 
constituents contained in ambient air can easily cause 
it to change its characteristics. Therefore, the film 2d is 
processed carefully. 30 

Also, for the reasons described above, in the course 
of producing the chemical analysis slide 2, the bar code 
2a is printed on the mount 2b before the film 2d is in- 
serted into the mount 2b. After the ink printed on the 
mount 2b has dried and there is no risk of the solvent, 35 
or the like, contained in the ink adversely affecting the 
film 2d, the film 2d is inserted into the mount 2b and 
subjected to processes such as aging. In this manner, 
the chemical analysis slide 2 is completed. 

Figure 3 is a perspective view showing an embod- *o 
iment of the biochemical analysis apparatus in accord- 
ance with the present invention. Figure 4 is a plan view 
showing the major part of the biochemical analysis ap- 
paratus shown in Figure 3, with a housing thereof omit- 
ted. Figure 5 is a sectional front view taken along line I- 45 
I of Figure 4, and Figure 6 is a sectional side view taken 
along line ll-JI of Figure 4. The embodiment of the bio- 
chemical analysis apparatus in accordance with the 
present invention will hereinbelow be described with ref- 
erence to Figures 3, 4, 5, and 6. so 

The chemical analysis apparatus is provided with a 
cartridge loading section 11 and a sample application 
device 30, which are disposed on a housing 10. In the 
cartridge loading section 11, a cartridge 3 is loaded in 
which a single correction slide 1 and a plurality of chem- ss 
ical analysis slides 2, 2, ... are accommodated. The car- 
tridge loading section 11 serves as an introducing sec- 
tion, from which the analysis media are introduced into 



the biochemical analysis apparatus. The sample appli- 
cation device 30 applies a droplet of a liquid sample to 
the film 2d of a chemical analysis slide 2. An incubator 
20, which incubates a chemical analysis slide 2, is lo- 
cated inside of the housing 10. Also, a slide feed-in and 
ejection means 40, which moves a correction slide 1 and 

chemical analysis slides 2, 2 inserts them one after 

another into the incubator 20, and thereafter ejects them 
from the incubator 20 into a receiving member 29, is lo- 
cated inside of the housing 10. In this embodiment, the 
receiving member 29 serves as an ejecting section into 
which the analysis media are ejected from the biochem- 
ical analysis apparatus. The path, along which the cor- 
rection slide 1 and the chemical analysis slides 2, 2, ... 
are introduced one after another from the cartridge load- 
ing section 11 into the biochemical analysis apparatus 
and thereafter ejected into the receiving member 29, 
constitutes an example of the movement path specified 
in the present invention. Also, the biochemical analysis 
apparatus is provided with a display section 14, which 
displays measured values, or the like, and operating key 
section 15 which gives various instructions to the bio- 
chemical analysis apparatus. Additionally, the biochem- 
ical analysis apparatus is provided with a disk slot 1 3 
into which a floppy disk carrying the information about 
the standard calibration curve, a floppy disk used to 
record the results of biochemical analyses, or the like 
are inserted. In Figures 4, 5, and 6, the display section 
14, the operating key section 15, and the disk slot 13 
are omitted. In this embodiment, the floppy disk, which 
is inserted into the disk slot 1 3 and on which information 
about the standard calibration curve is recorded, consti- 
tutes an example of the storage means which stores the 
information about a calibration curve. 

The standard calibration curve is created by a man- 
ufacturer from standard slides (i.e. standard analysis 
media) and a standard biochemical analysis apparatus 
having the same functions as the illustrated biochemical 
analysis apparatus. The standard calibration curve is 
created in the manner described above. 

As illustrated in Figure 3, in the cartridge 3, the cor- 
rection slide 1 is located at the bottom, and a plurality 
of chemical analysis slides 2, 2, ... are stacked on the 
correction slide 1. 

As shown in Figure 4, the correction slide 1 and the 
chemical analysis slides 2, 2, ... accommodated in the 
cartridge 3 are pushed out by a pushing lever 12 one by 
one, starting with the lowest slide, to the background 
density measuring section 16. When the correction slide 
1 is thus pushed out, a bar code reader 18 reads the bar 
code 1 a therefrom. When a chemical analysis slide 2 is 
pushed out, the bar code reader 18 reads the bar code 
2a therefrom. The bar code reader 18 is an example of 
the first reading means which reads the information re- 
corded on the correction value recording medium. The 
bar code reader 18 also serves as a second reading 
means which reads the information recorded on an anal- 
ysis medium. 
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After the bar code reader 18 has read the bar code 
1a from the correction slide 1, the correction slide 1 is 
moved along the movement path, along which the 
chemical analysis slides 2, 2, ... are moved, and is eject- 
ed into the receiving member On the basis of the infor- s 
mation read by the bar code reader 18, the correction 
slide 1 and the chemical analysis slides 2, 2, ... are dis- 
criminated from each other. When the correction slide 1 
is moved along the movement path, application of a liq- 
uid sample thereto and incubation thereof are not car- 10 
ried out. 

As illustrated in Figure 5, the background density 
measuring section 16 is composed of a frame 16a pro- 
vided with a measuring opening 16b at the bottom sec- 
tion, and a retaining member 1 6d urged downwardly by is 
a spring 1 6c in the frame 1 6a. A compartment 1 6e which 
houses the chemical analysis slide 2 is formed between 
the upper surface of the bottom section of the frame 1 6a 
and the retaining member 16d. A white reference plate 
17W and a black reference plate 17B, whose densities 20 
serve as reference values in measuring the reflection 
density of the chemical analysis slide 2, are located on 
the right side of the background density measuring sec- 
tion 16. 

Also, the incubator 20 is located on the right side of 25 
the white reference plate 17W and the black reference 
plate 17B. A plurality of compartments 21, 21, which 
house the chemical analysis slides 2, 2, .... are formed 
in the incubator 20 so that the chemical analysis slides 
2, 2, ... stand side by side in a line on the same plane 30 
as the chemical analysis slide 2 which is positioned in 
the background density measuring section 16. The in- 
cubator 20 is housed in a temperature-controlled cham- 
ber 70. As shown in Figures 3 and 4, the receiving mem- 
ber 29 is located in front of the temperature-controlled 35 
chamber 70. The receiving member 29 receives chem- 
ical analysis slides 2, 2, ... which have been used for 
biochemical analyses and which are ejected from the 
compartments 21, 21, ... Also, as shown in Figure 5, a 
probe 50 of a reflection densitometer, which measures 40 
the reflection density of the film 2d of a chemical analysis 
slide 2, is located below the incubator 20. The probe 50 
can move in the transverse direction indicated by the 
arrow C so that it faces the lower surface of the incubator 
20. In this embodiment, the reflection densitometer is 45 
employed as an example of the measurement means 
defined in the present invention. The probe 50 is com- 
bined with a rail 51 , which is secured to an upper surface 
of a bottom plate of the temperature-controlled chamber 
70. The probe 50 is moved by a drive means (not so 
shown), such as a linear motor, in the direction indicated 
by the arrow C in order to measure reflection densities 
of the chemical analysis slides 2, 2, ... which are housed 
in the compartments 21 , 21 .... of the incubator 20. The 
rail 5 1 extends up to the position below the background S5 
density measuring section 16. Therefore, the probe 50 
can move up to the background density measuring sec- 
tion 1 6 in order to measure the reflection density of the 



film 2d of the chemical analysis slide 2, which is posi- 
tioned at the background density measuring section 16, 
and the reflection densities of the white reference plate 
17W and the black reference plate 17B. 

As shown in Figure 6, a plurality of first heaters 71 , 
71 , ... are secured to the incubator 20 and located along 
the respective compartments 21,21,... Also, a first tem- 
perature sensor 72 is located in the incubator 20 at a 
position close to a compartment 21. The first tempera- 
ture sensor 72 generates a temperature detection sig- 
nal, which is used to control a current flowing through 
the first heaters 71, 71, ... so that the temperature in the 
incubator 20 is kept at a predetermined value T (for ex- 
ample, 37°C). 

Also, a plurality of second heaters 75, 75, which 
heat air in the temperature-controlled chamber 70, and 
a second temperature sensor 76, which detects the tem- 
perature in the temperature-controlled chamber 70, are 
located in the temperature-controlled chamber 70. The 
second temperature sensor 76 generates a temperature 
detection signal, which is used to keep the temperature 
in the temperature-controlled chamber 70 at the afore- 
said predetermined temperature T. Therefore, the tem- 
perature in the incubator is controlled more reliably. 

The temperature-controlled chamber 70 is secured 
to the bottom surface of the housing 1 0 via heat insulat- 
ing materials 80, 80, ... Also, the incubator 20 is sup- 
ported in the temperature-controlled chamber 70 via 
heat insulating materials 81, 81, ... 

As shown in Figure 4, the slide feed-in and ejection 
means 40 is located at the rear of the incubator 20 so 
that it can move in the transverse direction indicated by 
the arrow A and along a rail 49, which is secured in the 
temperature-controlled chamber 70. The slide feed-in 
and ejection means 40 moves up to a position facing the 
background density measuring section 16 (i.e. the po- 
sition indicated by the chained line X in Figure 4) as well 
as to the position facing the incubator 20. The chemical 
analysis slide 2, which has been pushed by the pushing 
lever 12 out of the background density measuring sec- 
tion 16, is received by the slide feed-in and ejection 
means 40 which has moved to the position indicated by 
the chained line X. The slide feed-in and ejection means 
40 and the pushing lever 12 constitute an example of 
the movement means defined in the present invention. 

The sample application device 30 is located at the 
rear of the slide feed-in and ejection means 40. The 
sample application device 30 can move on a base plate 
31 in the transverse direction indicated by the arrow A. 
In front of the sample application device 30, a sample 
base 34 is located which supports thereon sample tubes 
36, 36, ... and application tips 35, 35, ... positioned in 
two lines in the transverse direction. A pipette 32 of the 
sample application device 30 can move vertically (i.e. in 
the direction indicated by the arrow D in Figure 5) and 
forwardly and backwardly (i.e. in the direction indicated 
by the arrow B in Figure 4) with respect to the base plate 
31 . One of the application tips 35, 35, ... is fitted to the 
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lower edge of the pipette 32, and the pipette 32 draws 
a predetermined amount of a liquid sample from one of 
the sample tubes 36, 36, ... into the application tip 35 by 
suction. Thereafter, at a sample applying section 19 
shown in Figure 1, the pipette 32 applies the liquid sam- 
ple to the film 2d of the chemical analysis slide 2 which 
is positioned on the slide feed-in and ejection means 40. 
Each time a different liquid sample is to be applied to a 
chemical analysis slide 2, a different application tip 35 
is fitted to the lower edge of the pipette 32 and used to 
apply the liquid sample. Therefore, different liquid sam- 
ples do not mix with each other. 

Configurations of the slide feed-in and ejection 
means 40 and the incubator 20 will hereinbelow be de- 
scribed with reference to Figure 6. 

With reference to Figure 6, the slide feed-in and 
ejection means 40 is composed of a supporting block 
41 a, which can move along the rail 49 in the transverse 
direction indicated by the arrow A in Figure 4, and a sup- 
porting plate 41 located on the supporting block 41a. 
The supporting plate 41 is constituted of a holding por- 
tion 45, which receives and holds the chemical analysis 
slide 2 thereon, step-like portions 43, 43 formed at both 
ends of the holding portion 45, a pair of wedge-like insert 
portions 43a, 43a which are formed at the leading edges 
of the step-like portions 43, 43, and a slide ejecting pro- 
trusion 42 which is formed at the leading edge of the 
holding portion 45. 

The incubator 20 is composed of a supporting mem- 
ber 24, which supports the chemical analysis slide 2 fed 
into the incubator 20 and which has a read-out opening 
21a, and a pushing member 22, which faces the sup- 
porting member 24 and which can move vertically. The 
incubator 20 also comprises a spring 23 which urges the 
pushing member 22 downwardly, a main body member 
25 which supports the pushing member 22 so that it can 
be moved, and a leaf-spring stop 26 which is secured 
to an inlet opening 21 b (shown in Figure 4) of each com- 
partment 21. 

In cases where a chemical analysis slide 2, whose 
reflection density has been measured with the probe 50, 
is housed and held in a compartment 21 and is to be 
ejected and a new chemical analysis slide 2 supported 
on the slide feed-in and ejection means 40 is to be in- 
serted into the compartment 21, the slide feed-in and 
ejection means 40 and the incubator 20 operate in the 
manner described below. 

The chemical analysis slide 2 located in the com- 
partment 21 is gripped between the supporting member 
24 and the pushing member 22 by the urging force of 
the spring 23. When the supporting plate 41 moves for- 
wardly (i.e. leftwardly in Figure 6), the wedge-like insert 
portion 43a first comes between the pushing member 
22 and the supporting member 24, and pushes the 
pushing member 22 up in order to release the gripping 
force on the chemical analysis slide 2. Thereafter, the 
slide ejecting protrusion 42 comes into contact with the 
rear edge of the chemical analysis slide 2 located in the 



compartment 21, pushes the chemical analysis slide 2 
forwardfy, and ultimately ejects the chemical analysis 
slide 2 out of the compartment 21 into the receiving 
member 29 via an opening 70c of the temperature-con- 
5 trolled chamber 70. At this time, the new chemical anal- 
ysis slide 2, which is held at the holding portion 45 of 
the supporting plate 41, is located at a predetermined 
position in the compartment 21 , and the leaf-spring stop 
26 enters a pair of recesses (not shown) formed at the 

io rear edge of the holding portion 45 of the supporting 
plate 41. Thereafter, the supporting plate 41 returns 
backwardly. At this time, since the leaf-spring stop 26 is 
in contact with the rear edge face of the chemical anal- 
ysis slide 2 and prevents the chemical analysis slide 2 

»s from moving, the supporting plate 41 alone returns 
backwardly. As a result, the chemical analysis slide 2 
remains in the compartment 21, and is gripped between 
the supporting member 24 and the pushing member 22. 
The operations of the aforesaid embodiment will be 

20 described hereinbelow. 

First, among the correction slide 1 and the chemical 
analysis slides 2, 2, ... stacked in the cartridge 3 which 
has been loaded in the cartridge loading section 11 , the 
correction slide 1 located at the bottom of the stack is 

25 pushed out by the pushing lever 1 2, and housed in the 
compartment 16e in the background density measuring 
section 16. At this time, the barcode 1a recorded on the 
correction slide 1 is read with the bar code reader 18. 
From the bar code 1a, it is recognized that the slide is 

30 not a chemical analysis slide 2, but is the correction slide 
1 . The correction slide 1 is pushed out of the background 
density measuring section 16 before a measurement of 
its background density is made and is located on the 
holding portion 45 of the slide feed-in and ejection 

35 means 40, which is located at the position indicated by 
the chained line X in Figure 4. 

Thereafter, the slide feed-in and ejection means 40 
moves along the rail 49 up to the position indicated by 
the chained line Z in Figure 4, and inserts the correction 

40 slide 1 into a compartment 21 in the manner described 
above. The slide feed-in and ejection means 40 then re- 
turns to the position indicated by the chained line X. 

Thereafter, a chemical analysis slide 2, which is 
now located at the bottom of the stack in the cartridge 

45 3, is pushed out by the pushing lever 1 2, and housed in 
the compartment 16e in the background density meas- 
uring section 16. At this time, the bar code 2a recorded 
on the chemical analysis slide 2 is read with the barcode 
reader 18. The lot number of the chemical analysis slide 

50 2, which lot number is represented by the bar code 2a, 
is compared with the lot number which is represented 
by the bar code 1a read from the correction slide 1. 
When the two lot numbers coincide with each other, the 
normal-type operation is subsequently carried out, i.e. 

55 the background density of the chemical analysis slide 2 
is measured in the manner described below. When the 
two lot numbers do no coincide with each other, the nor- 
mal-type operation is not carried out; instead an alarm 
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buzzer (not shown) is activated, and a warning is given 
on the display section 14 shown in Figure 3. 

In cases where the two lot numbers coincide with 
each other, the probe 50 moves to the position facing 
the measurement opening 16b ot the background den- 
sity measuring section 16, and measures the back- 
ground density of the chemical analysis slide 2 to which 
no liquid sample has been applied. When the probe 50 
thus moves, it stands facing the white reference plate 
17W and the black reference plate 17B, and measures 
their reflection densities. The measured reflection den- 
sities of the white reference plate 17W and the black 
reference plate 17B are utilized as reference densities 
when the measurement of the reflection density of the 
chemical analysis slide 2 is made. 

After the background density of the chemical anal- 
ysis slide 2 is measured, the chemical analysis slide 2 
is pushed by the pushing lever 1 2 out of the background 
density measuring section 16 onto the holding portion 
45 of the slide feed- in and ejection means 40, which is 
waiting at the position indicated by the chained line X in 
Figure 4. 

Then, the slide feed-in and ejection means 40 
moves rightwardly along the rail 49 up to the position 
indicated by the solid line Y in Figure 4, and faces the 
pipette 32 of the sample application device 30. At this 
position, the liquid sample which is contained in the 
sample tube 36 is fed by the pipette 32 onto the film 2d 
of the chemical analysis slide 2, which is held on the 
slide feed-in and ejection means 40. 

Thereafter, the slide feed-in and ejection means 40 
moves along the rail 49 in the transverse direction indi- 
cated by the arrow A to the position facing the predeter- 
mined compartment 21 of the incubator 20, and feeds 
the chemical analysis slide 2 into the compartment 21 
in the manner described above. As described above, the 
temperature in the compartment 21 of the incubator 20 
is kept at the predetermined temperature T. Therefore, 
the chemical analysis slide 2 housed in the compart- 
ment 21 is incubated at the predetermined temperature 
T. After the chemical analysis slide 2 is incubated in the 
incubator 20, the probe 50, which has moved to the po- 
sition below the compartment 21 , irradiates light to the 
film 2d of the chemical analysis slide 2 through the read- 
out opening 21a, and detects the amount of light reflect- 
ed by the film 2d. In this manner, the reflection density 
of the film 2d of the chemical analysis slide 2 is meas- 
ured, and the concentration of the specific biochemical 
substance contained in the liquid sample, which has 
been applied to the film 2d, is determined. When the 
measurement is finished, the slide feed-in and ejection 
means 40 ejects the chemical analysis slide 2 from the 
compartment 21 into the receiving member 29. The op- 
erations described above are repeated automatically 
and continuously in order that biochemical analyses 
may be carried out on many chemical analysis slides. 

How signals are processed in the aforesaid bio- 
chemical analysis apparatus will be described herein- 
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below with reference to Figure 7. 

The barcode reader 18 reads the bar code 1a from 
the correction slide 1 and generates a signal 18a, which 
represents the correction values (i.e. the coefficients p 
5 and q), and a signal 18b, which represents the lot 
number of chemical analysis slides 2, 2, ... correspond- 
ing to the correction slide 1 . The signal 1 8a is fed into a 
correction means 6, and the signal 1 8b is fed into a judg- 
ment means 8. At this time, a signal representing a 
standard calibration curve is read from a floppy disk 5 
and fed into the correction means 6. 

Based on the correction values represented by the 
signal 1 8a, the correction means 6 corrects the standard 
calibration curve into a calibration curve suitable for the 
chemical analysis slides 2, 2, ... which belong to the lot 
number corresponding to the correction slide 1 . A signal 
representing the corrected calibration curve is fed into 
an operation means 7. 

Thereafter, the bar code reader 18 reads the bar 
code 2a from the chemical analysis slide 2 and gener- 
ates a signal 1 8c which represents the lot number of the 
chemical analysis slide 2. The signal 18c is fed into the 
judgment means 8. The judgment means 8 compares 
the lot number represented by the signal 18c and the lot 
number represented by the signal 18b. When the two 
lot numbers do not coincide with each other, the opera- 
tion of the biochemical analysis apparatus is stopped. 
Also, an alarm buzzer (not shown) is activated, and a 
warning is given on the display section 14 shown in Fig- 
ure 3. 

When the two lot numbers coincide with each other, 
the probe 50 of the reflection densitometer 4 is activat- 
ed, and a measurement is made of the reflection densi- 
ties of the white reference plate 17W and the black ref- 
erence plate 17B, the background density of the chem- 
ical analysis slide 2 to which no liquid sample has been 
applied, and the reflection density of the chemical anal- 
ysis slide 2 to which a liquid sample has been applied 
and which has undergone a color reaction. Signals rep- 
resenting these densities are fed into the operation 
means 7. From these densities, the operation means 7 
accurately calculates the optical density, which depends 
on how much of a reaction product was formed by the 
reaction between the liquid sample and the reagent in 
the film 2d of the chemical analysis slide 2. Thereafter, 
the operation means 7 uses the corrected calibration 
curve in order to convert the calculated optical density 
into a concentration of the specific biochemical sub- 
stance in the liquid sample. The concentration thus de- 
termined is displayed on the display section 14, or a sig- 
nal representing the concentration is stored on a floppy 
disk. 

In the aforesaid embodiment, the colorimetric or 
fluorometric biochemical analysis method and appara- 
tus are used in order to measure the optical density 
which depends on how much of a reaction product was 
formed by the reaction between a liquid sample and a 
reagent in an analysis medium. The biochemical anal- 
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ysis apparatuses, the methods for correcting the results 
of biochemical analyses, and the correction value re- 
cording medium in accordance with the present inven- 
tion are applicable also when an analysis medium pro- 
vided with an electrochemical sensor is used in order to s 
measure the current or the difference in potential which 
occurs across the electrochemical sensor. 



Claims 70 



be used together with said predetermined cali- 
bration curve for determining the concentration 
or activity of the specific biochemical substance 
in the liquid sample from said measurement 
values obtained with the aid of said analysis 
slides (2); 

(3) said information slide being a correction 
slide (1 ) carrying said correction values record- 
ed thereon as said information; 



A biochemical analysis apparatus for analyzing liq- 
uid samples applied to chemical analysis slides (2) 
provided with a reagent which interacts with a spe- 
cific biochemical substance contained in the liquid 1$ 
sample, comprising: 

(a) a movement means (40) which moves the 
chemical analysis slides (2) along a movement 
path connecting an introduction section (11), 20 
from which said chemical analysis slides (2) are 
introduced into said biochemical analysis appa- 
ratus, and an ejecting section (29) into which 
said chemical analysis slides (2) are ejected af- 
ter having been used in analyses; 25 

(b) a measurement means (50) for measuring 
changes which have occurred in the reagent of 
a chemical analysis slide (2), said measure- 
ment means (50) being arranged for measuring 
said changes while said analysis slides (2) are 
in said movement path; 

(c) a reading means (1 8) for automatically read- 
ing information from an information slide (1 ) on 35 
which said information is recorded, said infor- 
mation slide (1) being shaped so that it is ca- 
pable of being moved along said movement 
path in lieu of a chemical analysis slide (2), and 
said reading means (18) being arranged for 40 
reading said information while said information 
slide (1) is in said movement path; and 

(d) an operation means (7) for using said infor- 
mation; 45 

characterized in that 

(1) a storage means (5) is provided which 
stores information about a predetermined so 
standard calibration curve which represents the 
relationship between values measured by a 
standard biochemical analysis apparatus and 
concentrations or activities of the specific bio- 
chemical substance in the liquid sample; ss 

(2) said reading means (18) being adapted for 
inputting information about correction values to 



(4) a correction means (6) and said operation 
means (7) being provided for using said correc- 
tion values and for determining from said meas- 
urement values the concentration or activity of 
the specific biochemical substance in the liquid 
sample, with said correction means (6) being 
arranged for correcting said predetermined cal- 
ibration curve on the basis of said correction 
values into a corrected calibration curve suita- 
ble for determining said concentrations or ac- 
tivities from the measurement values obtained 
with the aid of said chemical analysis slides (2), 
and said operation means (7) being arranged 
for using said corrected calibration curve to de- 
termine the concentration or activity of the spe- 
cific biochemical substance from said meas- 
urement values. 



(1) said correction slide (1 ) carries additional in- 
formation, which gives specifics about chemi- 
cal analysis slides (2) associated to said cor- 
rection slide (1), said additional information be- 
ing recorded on said correction slide (1 ) togeth- 
er with the information about the correction val- 
ues; 

(ii) said chemical analysis slides (2) have re- 
corded thereon information, which gives the lot 
number of said analysis slides (2) and prefera- 
bly the name of the biochemical substance to 
be analyzed with said chemical analysis slides 

(2) ; 

(iii) said reading means (1 8) being adapted to 
read said information about the correction val- 
ues and said additional information on said cor- 
rection slide (1), and to read said information 
on said chemical analysis slides (2) while said 
chemical analysis slides (2) are in said move- 
ment path; and 

(iv) a judgment means (8) is provided adapted 
to judge whether said additional information, 
which gives specifics about said chemical anal- 



30 2. A biochemical analysis apparatus according to 
claim 1, characterinzed in that 
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ysis slides (2) associated to a correction slide 
(1 ), and said information on said chemical anal- 
ysis slides (2) correspond or do not correspond 
to each other 

5 

3. A biochemical analysis apparatus according to 
claim 2, characterized in that said reading means 
(18) comprises 

(i) a first reading means for reading said infor- 10 
mation and additional information on said cor- 
rection slide (1 ), and 

(ii) a second reading means for reading said in- 
formation on said chemical analysis slides (2). ts 

4. A biochemical analysis apparatus according to 
claim 1, 2 or 3, characterized in that said reading 
means (18) is a means for reading bar codes pro- 
vided on said slides (1,2) and representing said in- 20 
format ion and additional information. 

5. A method for correcting the results of biochemical 
analyses by eliminating a variation in measurement 
values obtained from said biochemical analyses, 25 
which variation is caused by a difference in charac- 
teristics between a plurality of groups, of object 
chemical analysis slides (2), comprising: 

(i) creating a standard calibration curve by us- 30 
ing standard chemical analysis slides and a 
standard biochemical analysis apparatus; 6. 

(ii) storing in advance the information about 
said standard calibration curve in an object bi- 35 
ochemical analysis apparatus; 

(iii) determining correction values adapted to 
determine the concentration or activity of a spe- 
cific biochemical substance on the basis of said 40 
standard calibration curve, when said biochem- 
ical analysis is carried out with the aid of said 
object chemical analysis slides (2); 

(iv) providing in adavance a recording medium 45 
(1 ) which is independent of the object chemical 
analysis slides (2) and bears the information 
about said correction values; 

(v) applying liquid samples independently on 50 
said object chemical analysis slides (2) conta in- 

ing a reagent which interacts with a specific bi- 
ochemical substance contained in the liquid 
samples and giving rise to changes in the rea- 
gent on said object chemical analysis slides (2); 55 

(vi) measuring said changes in the reagent on 
said object chemical analysis slides (2) in said 



object biochemical analysis apparatus to obtain 
actual measurement values; and 

(vii) determining from said actual measurement 
values the concentration or activity of said bio- 
chemical substace on the basis of said stand- 
ard calibration curve and said correction val- 
ues; 

characterized in that 

(1) a correction slide (1), which belongs to a 
group of object chemical analysis slides (2) 
having the same lot number, is used as said re- 
cording medium which bears information about 
said correction values; 

(2) said information about said correction val- 
ues is automatically read by a reading means 
(1 8) from said correction slide (1 ) in the course 
of a biochemical analysis; and 

(3) creating a corrected calibration curve from 
said standard calibration curve and said correc- 
tion values, and using said corrected calibra- 
tion curve to determine the concentration or ac- 
tivity of the specific biochemical substance from 
said actual measurement values obtained with 
the aid of said object chemical analysis slides 
(2). 

A method for correcting the results of biochemical 
analyses according to claim 5, characterized by 

(i) using object chemical analysis slides (2), 
which have recorded thereon information about 
the lot number of said analysis slides (2) and 
preferably about the name of the biochemical 
substance to be analyzed with said object 
chemical analysis slides (2); 

(it) using a correction slide (1), which has re- 
corded thereon specifics about said object 
chemical analysis slides (2) associated with 
said correction slide (1); 

(iii) reading said information from said object 
chemical analysis slides (2) and said additional 
information from said correction slide (1) by 
said reading means (18), and 

(iv) comparing said information read from said 
object chemical analysis slides (2) and said ad- 
ditional information read from said correction 
slide (1) to judge whether said information from 
said object chemical analysis slides (2) and 
said additional information from said correction 
slide (1) correspond or do not correspond to 
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each other. 

7. A method for correcting the results of biochemical 
analyses according to claim 5 or 6, characterized 

by using a correction slide (1) which is shaped so s 
that it can be moved along the same movement path 
as said object chemical analysis slides (2) in a bio- 
chemical analysis apparatus. 

8. A method for correcting the results of biochemical io 
analyses according to claim 7, characterized by 
reading said information on said slides (1, 2) with 
said reading means (18) while said slides (1,2) are 

in said movement path within said biochemical 
analysis apparatus. is 

9. A method for correcting the results of biochemical 
analyses according to any one of claims 5 to 8, char- 
acterized in that said information and said additional 
information has been recorded in the form of a bar 20 
code. 



Patentanspruche 

25 

1 . Biochemische Analyseeinrichtung zum Analysieren 
von flussigen Proben, die auf Laufer (2) fur die che- 
mische Analyse, wetche mit einem Reagens verse- 
hen sind, das mit einer in der flussigen Probe ent- 
haltenen speziellen biochemischen Substanz in 30 
Wechselwirkungtritt, aufgebracht sind, umfassend: 

(a) ein Bewegungsmittel (40), welches die Lau- 
fer (2) fur die chemische Analyse langs eines 
Bewegungswegs bewegt, der einen Einfuh- 35 
rungsabschnitt (11), von welchem her die Lau- 
fer (2) fur die chemische Analyse in die bioche- 
mische Analyseeinrichtung eingefuhrt werden, 
und einen AusstoBabschnitt (29), in welchen 

die Laufer (2) fur die chemische Analyse aus- 40 
gestoBen werden, nachdem sie in Analysen 
verwendet worden sind, verbindet; 

(b) ein MeBmittel (50) fur das Messen von An- 
derungen, die in dem Reagens eines Laufers 45 
(2) fur die chemische Analyse aufgetreten sind, 
wobei das MeBmittel (50) zum Messen der An- 
derungen, wahrend die Laufer (2) fOr die Ana- 
lyse in dem Bewegungsweg sind, angeordnet 
bzw. eingerichtet ist; so 

(c) ein Lesemittel (18) zum automatischen Le- 
sen von Information von einem Informations- 
laufer (1), auf welchem die Information aufge- 
zeichnet ist, wobei der Informationslaufer (1 ) so ss 
geformt ist, daB er fahig ist, iangs des Bewe- 
gungswegs anstatt eines Laufers (2) fOr die 
chemische Analyse bewegt zu werden, und 



wobei das Lesemittel (18) zum Lesen der Infor- 
mation, wahrend der Informationslaufer (1) in 
dem Bewegungsweg ist, angeordnet bzw. ein- 
gerichtet ist; und 

(d) ein Operationsmittel (7) zum Benutzen der 
Information; 

dadurch gekennzeichnet, daB 

(1) ein Speichermittel (5) vorgesehen ist, wel- 
ches Information uber eine vorbestimmte Stan- 
dardkalibrierkurve speichert, die die Beziehung 
zwischen Werten, welche von einer biochemi- 
schen Standardanalyseeinrichtung gemessen 
worden sind, und Konzentrationen oder Aktivi- 
taten der speziellen biochemischen Substanz 
in der flussigen Probe reprasentiert; 

(2) das Lesemittel (18) dazu geeignet ist, Infor- 
mation Ober Korrekturwerte einzugeben, die 
zusammen mit der vorbestimmten Kalibrierkur- 
ve zum Bestimmen der Konzentration oder Ak- 
tivitat der speziellen biochemischen Substanz 
in der flussigen Probe aus den MeBwerten, wel- 
che mit der Hilfe der Laufer (2) fur die Analyse 
erhalten worden sind, verwendet werden soil; 

(3) der Informationslaufer ein Korrekturlaufer 

(1) ist, der die darauf aufgezeichneten Korrek- 
turwerte als die genannte Information tragt; 

(4) ein Korrekturmittel (6) und das Operations- 
mittel (7) zur Verwendung der Korrekturwerte 
und zum Bestimmen der Konzentration oder 
Aktivitat der speziellen biochemischen Sub- 
stanz in der flussigen Probe aus den MeBwer- 
ten vorgesehen sind, wobei das Korrekturmittel 
(6) zum Korrigieren der vorbestimmten Kali- 
brierkurve auf der Basis der Korrekturwerte zu 
einer korrigierten Kaiibrierkurve eingerichtet 
ist, die zum Bestimmen der Konzentrationen 
oder Aktivitaten aus den mit der Hilfe der Laufer 

(2) fur die chemische Analyse erhaltenen 
MeBwerte geeignet ist, und das Operationsmit- 
tel (7) zum Verwenden der korrigierten Kaii- 
brierkurve zum Bestimmen der Konzentration 
oder Aktivitat der speziellen biochemischen 
Substanz aus den MeBwerten eingerichtet ist. 

2. Biochemische Analyseeinrichtung gemaG An- 
spruch 1 , dadurch gekennzeichnet, daB 

(i) der Korrekturlaufer (1) zusatzliche Informa- 
tion tragt, welche Spezifika uber Laufer (2) fur 
die chemische Analyse, die dem Korrekturlau- 
fer (1) zugeordnet sind, gibt, wobei die zusatz- 
liche Information auf dem Korrekturlaufer (1) 



19 



37 



EP 0 383 322 B1 



38 



zusammen mit der Information Ober die Korrek- 
turwerte aufgezeichnet ist; 

(ii) auf den Laufern (2) fur die chemische Ana- 
lyse Information aufgezeichnet ist, welche die s 
Postennummer der Laufer (2) fur die Analyse 
und vorzugsweise die Bezeichnung der bioche- 
mischen Substanz, die mit den Laufern (2) fur 
die chemische Analyse analysiert werden soli, 
angibt; 10 

(iii) das Lesemittel (18) dazu geeignet ist, die 
Information Ober die Korrekturwerte und die zu- 
satzliche lnformation.au! dem Korrekturlaufer 

(1) zu lesen, und die Information auf den Lau- is 
fern (2) fur die chemische Analyse zu lesen, 
wahrend die Laufer (2) fur die chemische Ana- 
lyse in dem Bewegungsweg sind; und 

(iv) ein Beurteilungsmittel (8) vorgesehen ist, 20 
das dazu geeignet ist, zu beurteilen, ob die zu- 
satzliche Information, welche Spezifika Ober 

die Laufer (2) fur die chemische Analyse, die 
einem Korrekturlaufer (1 ) zugeordnet sind, gibt, 
und die Information auf den Laufern (2) fur die 25 
chemische Analyse einander entsprechen Oder 
nicht entsprechen. 

Biochemische Analyseeinrichtung gemaB An- 
spruch 2, dadurch gekennzeichnet, daG das Lese- 30 
mittel (18) folgendes umfaBt: 

(i) ein erstes Lesemittel zum Lesen der Infor- 
mation und der zusatzlichen Information auf 
dem Korrekturlaufer (1), und 35 

(ii) ein zweites Lesemittel zum Lesen der Infor- 
mation auf den Laufern (2) fur die chemische 
Analyse. 

40 

Biochemische Analyseeinrichtung gemaB An- 
spruch 1 , 2 oder 3, dadurch gekennzeichnet, daB 
das Lesemittel (18) ein Mittel fur das Lesen von 
Strichcodes ist, die auf den Laufern (1 , 2) vorgese- 
hen sind und die Information und zusatzliche Infor- 45 
mation reprasentieren. 

Verfahren zum Korrigieren der Ergebnisse von bio- 
chemiscben Analysen durch Eliminieren einer Va- 
riation in MeBwerten, die aus den biochemischen so 
Analysen erhatten worden sind, welche variation 
durch eine Differenz in Kennwerten zwischen einer 
Mehrzahl von Gruppen von Objekt-Laufern (2) fur 
die chemische Analyse bewirkt wird, umfassend: 

55 

(i) Erzeugen einer Standardkalibrierkurve 
durch Verwenden von Standard-Laufem fur die 
chemische Analyse und einer biochemischen 



Standard-Analyseeinrichtung; 

(ii) Speichem der Information Ober die Stan- 
dardkalibrierkurve im voraus in einer biochemi- 
schen Objekt-Analyseeinrichtung; 

(iii) Bestimmen von Korrekturwerten, die dazu 
geeignet sind, die Konzentration oder Aktivitat 
einer speziellen biochemischen Substanz auf 
der Basis der Standardkalibrierkurve zu be- 
stimmen, wenn die biochemische Analyse mit 
der Hilfe der Objekt-Laufer (2) fur die chemi- 
sche Analyse ausgefuhrt wird; 

(iv) Vorsehen eines Aufzeichnungsmediums 
(1) im voraus, welches unabhangig von den 
Objekt-Laufern (2) fOr die chemische Analyse 
ist und die Information Ober die Korrekturwerte 
tragt; 

(v) unabhangiges Aufbringen von flussigen 
Proben auf die Objekt-Laufer (2) fur die chemi- 
sche Analyse, welche ein Reagens enthalten, 
das mit einer speziellen biochemischen Sub- 
stanz in Wechselwirkung tritt, die in den flussi- 
gen Proben enthalten ist und AnlaB zu Ande- 
rungen in dem Reagens auf den Objekt-Lau- 
fern (2) fur die chemische Analyse gibt; 

(vi) Messen der Anderungen in dem Reagens 
auf den Objekt-Laufern (2) fur die chemische 
Analyse in der biochemischen Objekt-Analyse- 
einrichtung, urn aktuelle MeBwerte zu erhalten; 
und 

(vii) Bestimmen der Konzentration oder Aktivi- 
■ tat der biochemischen Substanz aus den aktu- 

ellen MeBwerten auf der Basis der Standard- 
kalibrierkurve und der Korrekturwerte; 

dadurch gekennzeichnet, daB 

(1 ) ein Korrekturlaufer (1 ), der zu einer Gruppe 
von Objekt-Laufern (2) fur die chemische Ana- 
lyse gehort, die die gleiche Postennummer ha- 
ben, als das Aufzeichnungsmediumverwendet 
wird, welche Information Ober die Korrektur- 
werte tragt; 

(2) die Information Ober die Korrekturwerte au- 
tomatisch durch ein Lesemittel (18) von dem 
Korrekturlaufer (1) im Verlauf einer biochemi- 
schen Analyse gelesen wird, und 

(3) eine korrigierte Kalibrierkurve aus der Stan- 
dardkalibrierkurve und den Korrekturwerten er- 
zeugt wird und die korrigierte Kalibrierkurve 
zum Bestimmen der Konzentration oder Aktivi- 
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tat der speziellen biochemischen Substanz aus 
den aktuellen MeBwerten verwendet wird, die 
mit der Hilfe der Objekt-Laufer (2) fur die che- 
mische Analyse erhalten worden sind. 

5 

Verfahren zum Korrigieren der Ergebnisse von bio- 
chemischen Analysen gemaB Anspruch 5, gekenn- 
zeichnet durch 

(i) Benutzen von Objekt-Laufern (2) fur die che- 10 
mische Analyse, auf denen Information Ober 

die Postennummer der Laufer (2) fur die Ana- 
lyse und vorzugsweise uber die Bezeichnung 
der mit den Objekt-Laufern (2) fur die chemi- 
sche Analyse zu analysierenden biochemi- is 
schen Substanz aufgezeichnet ist; 

(ii) Benutzung eines Korrekturlaufers (1), auf 
dem Spezifika Ober die Objekt-Laufer (2) furdie 
chemische Analyse, die dem Korrekturlaufer 20 
(1) zugeordnet sind, aufgezeichnet sind; 

(iii) Lesen der Information von den Objekt-Lau- 
fern (2) fur die chemische Analyse und der zu- 
satzlichen Information von dem Korrekturlaufer 25 

(1) durch das Lesemittel (18), und 

(iv) Vergleichen der von den Objekt-Laufern (2) 
fur die chemische Analyse gelesenen Informa- 
tion und der von dem Korrekturlaufer (1 ) gele- 30 
senen zusatzlichen Information zum Beurtei- 
len, ob die Information von den Objekt-Laufern 

(2) fur die chemische Analyse und die zusatz- 
liche Information von dem Korrekturlaufer (1) 
einander entsprechen Oder nicht entsprechen. 35 

Verfahren zum Korrigieren der Ergebnisse von bio- 
chemischen Analysen gemaB Anspruch 5 oder 6, 
gekennzeichnet durch die Benutzung eines Kor- 
rekturlaufers (1), welcher so geformt ist, daB er 40 
langs des gleichen Bewegungswegs wie die Ob- 
jekt-Laufer (2) fur die chemische Analyse in einer 
biochemischen Analyseeinrichtung bewegt werden 
kann. 

45 

Verfahren zum Korrigieren der Ergebnisse von bio- 
chemischen Analysen gemaB Anspruch 7, gekenn- 
zeichnet durch das Lesen der Information auf den 
Laufern (1 , 2) mit dem Lesemittel (18), wahrend die 
Laufer (1, 2) in dem Bewegungsweg innerhalb der so 
biochemischen Analyseeinrichtung sind. 

Verfahren zum Korrigieren der Ergebnisse von bio- 
chemischen Analysen gemaB irgendeinem der An- 
spruche 5 bis 8, dadurch gekennzeichnet, daB die 55 
Information und die zusatzliche Information in der 
Form eines Strichcodes aufgezeichnet worden ist. 



Revendications 

1. Appareil d'analyse biochimique pour analyser des 
echantillons liquides appliques a des lamelles 
d'analyse chimique (2) munies d'un r6actif qui inte- 
ragit avec une substance biochimique specifique 
contenue dans I'echantillon liquide, comprenant : 

(a) un moyen de deptacement (40) qui deface 
les lamelles d'analyse chimique (2) le long 
d'une voie de defacement reliant une section 
d'introduction (11) depuis laquelle lesdrtes la- 
melles d'analyse chimique (2) sont introduces 
dans ledit appareil d'analyse biochimique et 
une section Rejection (29) dans laquelle lesdi- 
tes lamelles d'analyse chimique (2) sont ejec- 
ted apres avoir ete utilisees dans des 
analyses ; 

(b) un moyen de mesure (50) pour mesurer les 
modifications qui sont survenues dans le react if 
d'une lamelle d'analyse chimique (2), iedit 
moyen de mesure (50) etant agence pour me- 
surer lesdites modifications, tandis que lesdites 
lamelles d'analyse (2) sont dans ladite voie de 
defacement ; 

(c) un moyen de lecture (18) pour lire automa- 
tiquement une information depuis une lamelle 
d'information (1) sur laquelle ladite information 
est enregistree, ladite lamelle d'information (1) 
ayant une forme telle qu'elle est capable d'etre 
deplacee le long de ladite voie de defacement 
au lieu d'une lamelle d'analyse chimique (2), et 
ledit moyen de lecture (18) etant agence pour 
lire ladite information, tandis que ladite lamelle 
d'information (1) est^ dans ladite voie de 
defacement ; et 

(d) un moyen de traitement (7) pour utiliser la- 
dite information ; 

caract6ris6 en ce que 

(1) il est prdvu un moyen de stockage (5) qui 
stocke {'information concernant une courbe 
d'etalonnage standard predetermined qui re- 
presente la relation entre les valeurs mesurees 
par un appareil d'analyse biochimique standard 
et les concentrations ou activites de la substan- 
ces biochimique specifique dans I'echantillon 
liquide ; 

(2) ledit moyen de lecture (18) etant adapte 
pour introduire une information concernant les 
valeurs de correction qui doivent etre utilises 
en mSme temps que ladite courbe d'etalonna- 
ge predetermined pour determiner la concen- 
tration ou I'activite de la substance biochimique 
specifique dans I'echantillon liquide a partir 
desdites valeurs de mesure obtenues a I'aide 
desdites lamelles d'analyse (2) ; 
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(3) ladite lamelle conformation etant une lamel- 
le de correction (1) portant lesdites valeurs de 
correction enregistrees sur elle en tant que la- 
dite information ; 

(4) un moyen de correction (6) et iedit moyen s 
de traitement (7) etant concus pour uliliser les- 
dites valeurs de correction et pour determiner 

a partir desdites valeurs de mesure la concen- 
tration ou I'activite de la substance biochimique 
specifique dans I'echantillon liquide, Iedit io 
moyen de correction (6) etant agence pour cor- 
riger ladite courbe d'etalonnage predetermined 
sur la base desdites valeurs de correction en 
une courbe d'etalonnage corrigee qui convient 
pour determiner lesdites concentrations ou ac- is 
tivites a partir des valeurs de mesure obtenues 
a I'aide desdites lamelles d'analyse chimique 
(2), et Iedit moyen de traitement (7) etant agen- 
ce pour utiliser ladite courbe d'etalonnage cor- 
rigee pour determiner la concentration ou I'ac- 20 
tivit§ de la substance biochimique specifique a 
partir desdites valeurs de mesure. 

Appareil d'analyse biochimique selon la revendica- 
tion 1, caracterise en ce que 25 

(i) ladite lamelle de correction (1) porte une in- 
formation supplemental qui donne des ren- 
seignements concernant les lamelles d'analy- 
se chimique (2) associees a ladite lamelle de 30 
correction (1), ladite information supplementai- 

re etant enregistree sur ladite lamelle de cor- 
rection (1) en meme temps que Information 
concernant les valeurs de correction ; 

(ii) lesdites lamelles d'analyse chimique (2) 35 
component, enregistree sur elles, une informa- 
tion qui donne le numero de lot desdites lamel- 
les d'analyse (2) et de preference le nom de la 
substance biochimique qui doit etre analyse e 
avec lesdites lamelles d'analyse chimique (2) ; *o 
(Hi) Iedit moyen de lecture (18) etant concu pour 

lire ladite information concernant les valeurs de 
correction et ladite information supplemental 
sur ladite lamelle de correction (1) et pour lire 
ladite information sur lesdites lamelles d'analy- 45 
se chimique (2), tandis que lesdites lamelles 
d'analyse chimique (2) sont dans ladite voie de 
deplacement ; et 

(iv) il est prevu un moyen de jugement (8) concu 
pour juger si ladite information supplemental so 
qui donne des renseignements concernant les- 
dites lamelles d'analyse chimique (2) asso- 
ciees a une lamelle de correction (1 ) et ladite 
information sur lesdites lamelles d'analyse chi- 
mique (2) se correspondent mutuellement ou ss 
pas. 

Appareil d'analyse biochimique selon la revendica- 



tion 2, caracteris§ en ce que Iedit moyen de lecture 
(18) comprend 

(i) un premier moyen de lecture pour lire ladite 
information et ladite information supplementai- 
re sur ladite lamelle de correction (1) ; et 

(ii) un second moyen de lecture pour lire ladite 
information sur lesdites lamelles d'analyse chi- 
mique (2). 

4. Appareil d'analyse biochimique selon la revendica- 
tion 1 , 2 ou 3, caracterise en ce que Iedit moyen de 
lecture (1 8) est un moyen pour lire des codes a bar- 
res prevus sur lesdites lamelles (1, 2) et represen- 
tant ladite information et ladite information supple- 
mentaire. 

5. ProcedS pour corriger les resultats d'analyses bio- 
chimiques par elimination d'une variation dans des 
valeurs de mesure obtenues a partir desdites ana- 
lyses biochimiques, laquelle variation est provo- 
quee par une difference de caracteristiques entre 
une pluralite de groupes de lamelles d'analyse chi- 
mique objets (2), comprenant : 

(1) la creation d'une courbe d'etalonnage stan- 
dard au moyen de lamelles d'analyse chimique 
standards et d'un appareil d'analyse biochimi- 
que standard ; 

(ii) le stockage au prealable de reformation 
concernant ladite courbe d'etalonnage stan- 
dard dans un appareil d'analyse biochimique 
objet ; 

(iii) la determination des valeurs de correction 
adaptees pour determiner la concentration ou 
I'activite d'une substance biochimique specifi- 
que sur la base de ladite courbe d'etalonnage 
standard, lorsque ladite analyse biochimique 
est realisee a I'aide desdites lamelles d'analyse 
chimique objets (2); 

(iv) la fourniture au prealable d'un support d'en- 
registrement (1 ) qui est independant des lamel- 
les d'analyse chimique objets (2) et qui porte 
['information concernant lesdites valeurs de 
correction ; 

(v) ('application d'echantillons liquides indepen- 
damment sur lesdites lamelles d'analyse chimi- 
que objets (2) contenant un reactif qui interagit 
avec une substance biochimique specifique 
contenue dans les echantillons liquides et pro- 
voquant des modifications dans le reactif sur 
lesdites lamelles d'analyse chimique objets 

(2) ; 

(vi) la mesure desdites modifications dans le 
reactif sur lesdites lamelles d'analyse chimique 
objets (2) dans Iedit appareil d'analyse biochi- 
mique objet pour obtenir des valeurs de mesure 
reelles ; et 
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(vii) la determination a partir desdites valeurs 
de mesure reelles de la concentration ou de 
I'activite de ladite substance biochimique sur la 
base de ladite courbe d'etalonnage standard et 
desdites valeurs de correction ; s 

caracterise en ce que 

(1 ) une lamelle de correction (1 ), qui appartient 

a un groupe de lamelles d'analyse chimique ob- 10 
jets (2) ayant le meme numero de lot, est utili- 
se e comme support d'enregistrement qui porte 
une information concernant lesdites valeurs de 
correction ; 

(2) ladite information concernant lesdites va- is 
leurs de correction est lue automatiquement 
par un moyen de lecture (18) depuis ladite la- 
melle de correction (1) au cours d'une analyse 
biochimique ; et 

(3) la creation d'une courbe d'etalonnage cor- 20 
rigee a partir de ladite courbe d'etalonnage 
standard et desdites valeurs de correction, et 
('utilisation de ladite courbe d'etalonnage corri- 
gee pour determiner la concentration ou I'acti- 
vite de la substance biochimique specifique a 25 
partir desdites valeurs de mesure reelles obte- 
nues a I'aide desdites lamelles d'analyse chi- 
mique objets (2). 

Procede pour corriger les resultats d'analyses bio- 30 
chimiques selon la revendication 5, caracterise par 

(i) I'utUisation de lamelles d'analyse chimique 
objets (2) qui ont, enregistree sur elles, une in- 
formation concernant le numero de lot desdites 35 
lamelles d'analyse (2) et de preference concer- 
nant le nom de la substance biochimique qui 
doit etre analysed avec lesdites lamelles d'ana- 
lyse chimique objets (2) ; 

(it) Putilisation cfune lamelle de correction (1) 40 
qui a, enregistres sur elle, des renseignements 
concernant lesdites lamelles d'analyse chimi- 
que objets (2) associees a ladite lamelle de cor- 
rection (1 ) ; 

(iii) la lecture de ladite information a partir des- 45 
dites lamelles d'analyse chimique objets (2) et 

de ladite information supplementaire a partir de 
ladite lamelle de correction (1) par ledit moyen 
de lecture (18), et 

(iv) la comparaison de ladite information lue a so 
partir desdites lamelles d'analyse chimique ob- 
jets (2) et de ladite information supplementaire 

lue a partir de ladite lamelle de correction (1) 
pour juger si ladite information provenant des- 
dites lamelles d'analyse chimique objets (2) et ss 
ladite information supplementaire provenant de 
ladite lamelle de correction (1) se correspon- 
dent mutuellement ou pas. 



7. Procede pour corriger les resultats d'analyses bio- 
chimiques selon la revendication 5 ou 6, caracterise 
par I'utilisation d'une lamelle de correction (1) qui a 
une forme telle qu'elle peut etre deplacee le long de 
la meme voie de deplacement que lesdites lamelles 
d'analyse chimique objets (2) dans un appareil 
d'analyse biochimique. 

8. Precede pour corriger les resultats d'analyses bio- 
chimiques selon la revendication 7, caracterise par 
la lecture de ladite information sur lesdites lamelles 
(1, 2) avec ledit moyen de lecture (18), tandis que 
lesdites lamelles (1,2) sont dans ladite voie de de- 
placement dans ledit appareil d'analyse biochimi- 
que. 

9. Procede pour corriger les resultats d'analyses bio- 
chimiques selon Tune quelconque des revendica- 
tion 5 a 8, caracterise en ce que ladite information 
et ladite information supplementaire ont ete en re- 
gistries sous forme d'un code a barres. 
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